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(57)Abstract: 

PROBLEM TO BE SOLVED: To enable diagnosis regarding a prognosis based on the genetic 
information through clarifying a gene sequence relating to the prognosis about neuroblastoma, 
and to provide information on the function of a protein as the transcription product of the 
gene. 

SOLUTION: A diagnostic agent and kit for the prognosis about neuroblastoma comprising a 
nucleic acid derived from an NEDL-1 gene or a nucleic acid probe or primer or the like utilizing 
NEDL-1 protein, and a diagnostic method for the prognosis using the agent or kit, are provided, 
respectively. 
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n-zt: 

(a) E5UgCDE$l]#-S|2 lc*-f J££E$"J<D-«^ £fcl± 

(b) E$US©E9J§^2lc*t&gE0J;!Pbft4g&£ 

x h u >vi > hft£#TTv\-r ?y ^-rx-rsss, 
4si*« 2 iziEerose^o-^. 10 

[§8*«3] 8K;b<'>ft< tt2 0®0>&3r&T-&h 
ft*«l £fcl*2lifi5Sa>&K?a-?. 

[ffi*«4] B9ffigeA<EfiJS<DEfiJS#2l:*-r« 
£E9J<B±ST' $>4iS*« 3 i-KSroeK^o-^. 

Q - ? £ ^J^tt <!: f 4ttg3f*fflJ!SII<D?&f£»T 

St. 

(a) E5lJS<OE5iJ#^2lc*-r^SE5fJ(0-SS. Sfcli 20 
*ft,hffl*ifl<]fti£gE5iJ£:frf 4DNA ; 

(b) EfiJS05E5US^-2 Ic^-f £SE$iJfr bft4D n A 
irXMJl/viVh ftSMTFTvW -J <J 9< Xt 4 D N 
A. *fdi*ft£ffi*SMftit£E5iJ£:frf4DNA. 

[if*«8] »SSifflSSlO)EISffl»-9->^;uA^E 
JijSf^EJiJS^ 2 Kirl" igSEfiJfr b ft 4880*1 St £ 

30 

[g!*«9] #ii3f$8&ffi<DISff&tiW>;7;i^bE 
5i]S<OE?iJS^-1 U:sFf7 5 J ®E9Jfr bft49 

[SMI O] (a)E9JS<7)E?iJS^2lc*-r^SE 
JIJCD-SP. £fcl**ft<tffiffiMftitgE5"J£:frf 4& 
*f=l±(b)E?iJSCDE?US^2 \z*-$\mmwh 
$^StXh'J>vi^h ft£#TT*/W ? u $f -r X 
t^I S/di^fttffiSiMftiggEJiJfcrf 4&K 

sroEJUs-^ i i-*-f 7 5 j ke?ij#> e> 44 * a 
o^fc«tu:^<oa$»«ft4ci:S!tfat-ri.. wis 

1 1 ] EJUSOEJiJS-Jt 1 5 / HE 

wfr e> ft 4 $ >/ n ^ tLm-H'jit> 

[SM13] if+^MbS^SStA^sa-r K 50 



tftilBlGSStePj^S (A I CD) Vb*zk**9Lb 
■t 418*311 1 icSBSro^'Jif+^vlbSH,, 
[IS*«14] a.f+^><b**i4SS*<x-/<-^ 

*vKvXA$- tf (SOD1) £IH*T-&4C££ft 
«fc-r*«*«i l(=EB©#y.a.tf*f 1 >fcH. 

BSSfflffiJSITCr&oT. E9JS0)E5iJ#^ 1 l=*-T7 5 
•/&E*U^bft4$>/<'7B£7SO-r K^fiBgero 

ftS, $t;zkt®8ik?Z®Bmi&f&to. 

B»fflfiJ«1*n?*oT. E5iJS(0E?iJS^2l-*1-lSS 
E?U**if 48B£7SD-f lirESerofflJ&rtT-© 
*9L *fcl*^$P®f40)l-^ftS^fcC 

[if*® 1 7 ] B&l=B9j&<l!>ESI#4 1 I-** 7 5 
-/&E$iJ^bfc4* W^SSTSP-f F0BBS& 

(0app) (Oissa&rtfi^ a*, sfcii^^iaas-r 

4roir^ftM, «-rr4C<tfrbft4SBflSfcT'a)7S 
a-f K/Jt»Baa©*«. Bit. *fcl*»B*B»-r4 

[fii*jsi s] swsai-E5uaroE?iJs-§-2iz*-r«s 

EJ«£*f 4&K£7Sa-< K#1tB3&aftllHl'>& 

s. *£. *fci*»«*B»r*©i=*»fta. 
4ct^bft4a§Srt-ea)7 5P-f K/sBEge (ja 

PP) 0£B. B£. £f=liJBJ*£iSS5-f 47J9t,> 
[H*«1 9] X-/<-**vKvAX*— tf (SO 

di) sttrot8S5fflffl/£«n?&-3-t\ E?ijaroE?iJS^ 

1 l=*-T75/»EfiJ*bft4*>/^!t*X-A-* 
[IS*IS20] X-/<-t + vKvAX^-if (SO 

di) KommiMtt9t. EJiJgroEfiJS-^ 

2 ic*-rmsE5u s^t5ies^-/<-t*->KvA 
x5i— jfjsit$aBarti?HSif4©iz*jaftfi. ^t?c 

[H*a2l] ^.-/<-^-drvK*i;AX^— tf (SO 
Di) *«*JlS-C*4Ct*1»«i:r4. BMHJI1 9* 

/SE5i]A^bft4^ >/<7lSX-/<-t+->h*vAX 
■S«— tf (SODD »tt£lMtt-*ai::*a&ft. 

■r 4 c t *n b ft 4 mm w t fc it 4 x-> •> k i> a 
x5i— fstt$a©f4*a. 

[R*S 2 3 ] SffllSI~E*iJ£<DEfiJS^ 2 icsr^S 

(SODD SB»-T4©l=*»ftft. S^f4CtAv 
bft4$18&^l^fcM-)-^7.-/<-^+vKvAX'S'-€, ; i 
tt£HIS5-f 475i£„ 

[li*®24] X-/<-t+->KvAX^i- tf (SO 
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di) tf&mMv&zztiftmt*** is*S2 2^ 

[000 1 ] 

nmts TftAKfttmMBB*. *ft^a<p#«* 

«BBB4:©it«l=j3^T. ¥8AKfttt8S8BB-e£ 

«#«B4*iTi*4^-*HMm=***48BJ3j: 
at*i::*ft&a>tt83f8BBa>*aa>BR 
^a>BBi=B+4. 

[0002] 

■^o>Biiizi***i-f*ifl)iitt4«fcy, 
?ae9«<ftB(=B*u BB*ii*?*4B«8Ba/< 

* * n v-tfae^ u^u-cR w -e * * J: 5 1= ft o r # 

fco 

[0003] m&zmmm) m&wm&mit. Km* 
<d8bi** Sbfcmifai^jS^L. *ic»rt**i-3o* 

4BW«*J«LTBIt»l::aL* 

*4. W^ifflssii> is^a>*«n*»«etta>fisttft 
orfey. &ffi»gS5 (fljtm) . ^/sa>fem«. 

?«KC$agS. BMBBa-S* B*»B«BBftif^» 

[0004] (ftglf fflfl&lia>^&) 8»8Sfflfi&Bi*£ 
•ft«««*Srt-cfc^»«-C*4 (+JHJB : *M£3FB 
aft±£*0*HFMt jMIAH 30, H3 r i 

998) o i a*3it?%fi-rs»ssaiSH 

I*. IMRKlHfaWA^ *8##5Mt*8B5ESBCL 
momo^XXt 'J-->y-CBttt ft4»«»BBB 

cd£<i*. c(DS«a«*fizL^-r^t,(DicBf*. 

4 0 1 B£l±a>Btt£a)Sl^B?aBBa. 

(Somatic mutation) A^gC 

y, %/9a--^ju-eft«0f::ttU g&&ffi-f4tti£ 

S8BB"Ctt- ±BflB%BXR (s e r m I i n e 
mutation) 0)<?ftf)3lH5 : f £ £$oTL*4 

£0)<Eift : ofo£o K n u d s o n AG| : R e g r e 
ssion of neuroblastoma IV 
-S : A genetic hypothesis. 
NEngl J Med 302, 1 2 54 (1 9 
8 0) £#R. 



[0005] (ttBffBBBaY&g&s-^ae?) 

(nerve growth factor :NGF) 
0B8ift]ttU*7*-T-fc4T r kAO&BtfjMt&n 
B5E(D«l»^a<*^t5ort^4Ci:^Wb^i:ft-3r 
^fr 0 Nakagawara A. , The NGF 
story and neuroblastoma, 
Med Pediatr Oncol, 31, 1 
1 3 (1 9 9 8) T r k ttBJtBfi L/4 79 

10 -fifty. Trk-A, B. 00 3 0^^01^ 
4 0 CftbT r k77S»J- U-fe7*-HU 
6*tf*««iB*lc6^r. ttftnfttt88B0>5MbJ: 
±?M»l=Mfttt8*»fcLTl*4. + JllB«:tt8 

& /MB^ft 29:425-432, 1 9 9 7 
B. BB«fi©±#^>»ftl*. TrkfPv^t- If 
^Re t tf*>e,<Dv^;UT'Sl]ffll*itT 
1*4. ft^T't. T r k AMr^-ttftgJIiBtaS 
?&A»ft»82f«fiSM"ei*T r kAOXStffL 

20 <m<. c*L^c,a>i/^^H«ttJScD^#-»^ 

*fcl*«B5B (7#h— >X) £8<fiHjepLTl>4o - 
¥ft7Afttt8*8BB-Cf*. TrkAMWi 
L<#Pxb*tTfcy. ZftlZftfroTT r k BfiHMiR 

e t*60)->y*-;u4«^ffa)«jlfcL^»-eB«a>aB 

[0 0 0 6] tt«0B«eTTfc4N-my c CO 

Jm«qtfi»«BBO>¥RlcBB LT 1^4 z t B 6 ^ 
icftoT^fco *JilB:B-*8B«0*WIBa, m 

olecular Medicine, 364, 366 

30 (1999) %&m 0 ca>aeTi*#«»BBBTfto 

tot»P-r>y**ifc^ jE»BBW«ft»ft«iB 

sfflBB-e(*a*i<s»afcy i oL*#ttLftiv&ic 

SU TB?AOtt8*«BBlcJs^TttB+tt^BM 
S*vci*40>jWlofrofc. 

[0007] LfrLfttfEu «tt*-eir % tt838fifl 

lCftS**tT^4Sae : ftt. N-my cJSM*D&*tT 

js&r. -t© : P*a>a^aicB-r4afi^i»«i=BLT 

fc* N-my c£T r KA&rtl*l5£^£»&;h/Cl*ft 
40 [0008] 

[£B«<ftftLJ:3£-r4Bfl] *BBtt* frfr4*ft 

i=B*rft**ifc*(D-c*y. ttBSBBBfcTftooA 
*AfcB«*4ae*<D*»EM£w&*M=u torn 

fiTWBfclWOT. tt8*8BBO)Y80!>A?AI=fl 

■r4^»T$Rr^<t-r4ct^gw<t-r 4 0 $&ic, me 
ae*o>8«*-e*49>/<9Ji0«tt^B-r48« 
*8«r4ct*sttt-r4. 

[0009] 

[BB£»»T4fc*>a>*B] *»W#I*±K1»SB 
50 *r^<BKWSS*Bfafc8». »8*8BB<DT8* 
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«2U *ftfi»fc*t;*a*fi<&B£Rtttt1*>?;W& 
&*>b>b c DNA^-r^^'J-^^^-r^CtlC^L 

[0010] t:t% *f§f8#i*. TOE-9-^-fe? hHT* 

L-1 (nbla007 8) ££ttlf*:o *bl^ 10 
SltttNEDL-iaefO)iSSv-^I^L, * 
fttfzi- K-T 6N E D L - 1 * >/0 if *fr 
ofrdrC^. HECT|at>f>'J^-' \iV&&Zt 

[0 0 1 1] frfr£*flJllrg-3£, 
BBB<D*Bft»ftBKBB*<D**a#aBLTt** 

ia^sft*fej:i;^ p-->y-*-*fca&G>ae*flMi 

(WEMflm*) ^^«*r^-<t^^^i:Lfco <*b 
[0 0 1 2] -fJ&tP*). **Wlc«fe4iliislTa)(a)*fc 
(b)E9Ja<DEW#-»2lc*-rttlfcEW^6ft*aMi: 

x h y >vx> hftftfrT-c/w ?y y-f x-rsa®. 
*fei***itffiattft*»Ewt*-r*tt«. 

[0013] »^L<I1 «rEtt»^p-^icfe^r. 

ttitfDNA'CtS. 30 

[00 1 4] £fc#£L<l*. ±EttH^P-?irfei^ 
T. tt»#'>ft< it 2 ows§r^§. 

[0 0 15] *&I=»*L<I*. ±e«B:7p-:?kjs 
UT, aBA<EW*©EW#^2lc^-rt6a6EWa)±4 

[0016] *fc % ;M6Mfc**itf±Ea>ttB?p-? 

[0 0 1 7] **MI=«fc*i«felTa>(a)*fcli(b) 
fl>DNA**t?^5-fV-*«a«**l* : 40 

(a) E«iao>E5«»#2li*-r**EMa)-9. *fcl* 
**ifc«tl«ft**EW**-r*DNA ; 

(b) EWaO)E5»J*^2 IcSf* «3fcE$lJfr bfc* D N A 

A, *fctt*4ii:«attftB»EM**-r4DNA. 
[0 0 18] *fc % *»BBI-«fe*itf±E<D^-f7-$ 

[001 9] £bl^ *Bni;JcfcHM£>BBB0B 
eEBB-fr > bE?iJac0E?US-^ 2 |r^-rtt*EM 50 



*BBBa>7aoBB*B4<aft£tLft. 
[0020] *tz % *ani=J:4ilittBBIUWaB£ 
BB»>^iU*6E«ao>EW#*l ir^-TTS/BE 
9JA^3S4*>/^aa)*B*»B5fflBBa>BKttB 

^^^^aatt-ficit^ati-** ttssanB 
oTBo>B>f»aA«a«4*i*. 

[002 1 ] fajLT. *«WI=«k*itf (a)EMa<DEW 

»«2i=#raaEao-B. *fci4**ifc«att4a 

SEM$«^«tttt. *fcl4(b)E«*0>E«##2|c 

■e/vf^yy-fx-rwnt *fci«*it»a»a:a* 

EM**T«*B*tt8*BBBaB£a**:/:?Ji'i: 
fttt*-fr-C. E*J*(&E$J*^1 K**-7 5/»EM* 

fMi:1-«4Ml»MBBa)Taa>BK»a«4lft»4i 

[0022] Sot, ±iBttai£fc<fctf$>/N 0 *ftli. 
TftAff44Mi3MBB£:. ^B^fiftttBSBBBJ: 
(DitWz^X. TBAffftttBBBBB-eo^Ba^ 

ttttBJ3J:tf«>/«^Ka)Eai=B a r«flMIH:4tBB« 
BBODTBOBBr* rTBIc-T * - 1 SttBfc-T*. 
[0 0 2 3] *blc. **MI=**i«EMa(DEWB* 

i i=^-rrs-/BE»^&fts$>/^RS*»a»t 
[0024] »E#yie*^>ft«icfei^T, 
(i?APP) % 75P-f K^ttBBeaanaa (a i 

CD) SfcttX-/t-**VK5?XA*--tf (SOD 

i ) £fi<*-efe*o 

[0 0 2 5] *fc. **MI=J:*tli7 5P-r KjSliTEB 
a (0APP) 0>H»ffl»«ftT-ft-QT. E9)JS(DE^J 
1 d** 7 5 J BE9J** b ft 4 * >/<0 X£7 5 P 
<f KlttBBaaMBA-eoaa* 44. *fcl*»rt* 

H»-r4o>ic*»ft*. £fcc±sft«fc-r*B»ffla 

A«tfBB«*i«. 
[0026] ttz. *«MI^J:*itf7 5P-f K^BtTEfi 
^ (3APP) (DHttffl««»-C*o-C\ E9iiSOEM 

s^2ic^-r^sia^j^^-r4as^7sp-r fibb 
a&0>&BA-ea>aa« £±. *fci*»j*£B»rs«> 
ic*»ftft^t c t £4$a^-r«B«ffl«dt«9^a0t$ 

[0 0 2 7] ^^B^lCct^l^SafiaiClB^JSOiB 

?y#-vi ic^-r7s/»E^bft4^>/<^a*7 5 

p-f KJBBBfi (Japp) a)«SSrt^S, ££, £ 
fcl*»*tB*-r*0>l=*»ftft. ftWSCifr&ft 
*BBrt-C0>7 5PW Kj5|»EaeO)«a* ttz 

i*»a*BB*r**aA<s«**i*. 
[0028] **wiz < fc*itfai§arzEwaa)Ei>j 
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»#2i=;F***EH**r*-*aB*7 sp-r kibe 

(0APP) <Dfflfl&l*£SL *fcl*»«*H 

75P>f KjBBsa. (5 app) 0*8L s*: 
i*»*tn»-r**j**qift**i*. 

[0 0 2 9] *fc, *«WI=**lttX-/<-**->Ki; 

ax*— tf (sodi) Stto>a»ffl«^-eftor. 
e&I8®E9J3# i ic*r7£/KE9Jfrbfc**>>< 

*ft£x-/<-**v K^AX* — IfStttMM-ell 
[0 0 3 0] **WI=«fc*iliX-y<-**i/K^ 

ax*-- if (sodi) ^tt(7>isa5ffi*§^«3-efcor. 
EJ»*fl)EM##2lz*-r**EM**-rsaBtX- 

K^Ax*-4fgtt*aiisrtT-Btt'r*a>i= 

[003 1] £bl^ IBBlcE9JS(DEnB4 1 ic^-r 

ax*-- if (sodi) stt*BB-r*fl>i=*»ft«. 
i;Ax*-4fsstt*B»"r**ft36<a«**v*. 

[0 0 3 2] *fc % *«BBicJ:*itfaiftl=EWaa)EW 
#^2I^-r«SEItJ*^r4«B*X-/<-^*i/K 
vAx*-- If (sodi) Stt*BB-rS(Dfc*«ift 

v Ks;Ax*-4fs&tttB»r**a^atts*i*. 

[0 0 3 3] ±EX-/<-^vKvAX*- if (SO 

DD stt<DB»ffl«*»i3<fct;«iiSrti=*Jt*x-/< 

-t^rv Ki?AX*-HfSHt*BWr4*ai=fi^T. 

if^KiisoD i ^o)KMB a eA«. 

[00 3 4] 

[£E0)5IJ£a>^IS] felT. *BBlc««T*a»4«i 
B^BBBI^KRB-rsae^ (ttT. r*»NE 

DL-H^j *LMi»lZ rNEDL-HWj t 

i>5) i=a*-T5»B (»t. r*BBic«*BBj £ 
1*5) . feJ:tfMfiW3-Kt4»/^B (tt 
T. NEDL — 1 * ||<t l N 9 ) l-^l^T^&B.fjlT) 

»B4BIS«)»BS#BLT. BBfcRW**. 
[0 0 3 5] *%91ICS«&B(** ±&0>;r<>:<*#gBjj 

fl>NEDL-«iae*i=s*f*ta)-c*y. Kite^ 
Bi44<, cc-ettWEae^o-fti^aa-rittBBr 

**#toT*BBlc«*«Bfc^3. JMMLtfBl'B 

toaBttfc^tt^a-e^arsci^T?**. * 

f^Sj £1*5JBI§I4. BilliDNA 
£fc!4RNA. aiM4**l^&B3l**ifcSttftDNA 
£fcl4RN AT-fe^TK'JX* K*itU #£L< 

I*. DNAlifcttRNASSlSW*. »(C»*LlvRB 



ii. *w»«+i::B***i*fc he dnaem*h- 
f)\ *fctt«aw«:EM*«-rs. 
[0036] *wa»r-ffiffl*rs rxh«j>vx 

>K4*ttTTvN>r^ , J*'-fX-rSj fcl^5fflHtt. 2 
(*fcl4Ktf) »A7*?*6 (Samb 

rook, j. ) (?) r^BBicfcits^p-vsie^a) 

(Expressionof cloned ge 
nes in E. col i)j % Molecular 
C I o n i n g : A Laboratory Man 
10 ual (1 98 9) Cold Spring Harb 
or Laboratory Press, New Y 
ork, USA, 9. 4 7-9. 62fc«fctfl1. 45 

-11. 6i icEB**ifc/\-r^uy-r*— >a>*# 
[0037] *y*»»ic(4 % be rxh'j>vi>h 

fcftfkl £14. ft4 5"C|Cj3l*T6. OxSSCt'/W 

?'J5r-ft£— >a >*(rofcBI^ so , fcl::fcl*T2. 
0 x SSCT*&;$-f £Cl££*rfo XHJ>vx>v- 
a>B«0)fc«>. ftSHfifcfclf S*B£*. «iLtt«X 
20 h'J>vi»- £ LTCD&J2. OxSSC, 5 0°Cfr 
b. KXh'JVvx^v-t LTCOftO. 2xSSC, 

©a«*ftXMJ>i?i>i/-ftttfl)ia, ft2 2°C*> 
b. gX h'J>vx>v-ftfrOj&6 5°C-£vm<?& 

[0 0 3 8] ^BBB-cttffl-rs r«Bj 
SJBI4. *B£*ifcttBtttU z*ii43fl&;LDNAa 
Blc*yft***ifc»^l4IHBftir, £«iS*fe£Hfltfl 
fb¥$A$4if=«^lwl4ttB»4b^«iK« 
30 fctt*0ttOft&MtBXnic**ttl\ feK£fcl4 

[0 0 3 9] *fc % ^0^^#T*ffiffl-r^ r^&S^J <t 

14, »g^sa^fiiod*>. BBaMWBLTffttr*** 

*fcf4iB«^atta>X«»B»BBBI=ttofc*B*» 
L, Ctll4N-my c *0)ti&0)g^7 — ^3— (T r k 
A. &fe<*ft$H) *&WRLT\ BttBtfBltfcBB 
(zJior^JBr^n^o *«W0»afcSffia>»ttTN4. 
BJHi*fctt2. BB4B^iB*B. ffffts^l 

S»ft<£SU BSBB«l3N-my c(D««36«B«) 

lcttBS**i4i\ *fc. *BB»-ettffl-r* r^&* 
fij ti4. ttSSBBBaa*. BBo>iif7#Bi&S;fi 

4tttt*ftU C*ll4N-my c*(D«(D^»a>B*^ 
-*-frb$]BiLT. BttB«Vt^BBI=J:?TfOK 

*BWa>ffBteB»<D»BT?l4. BM4. 
4B^iBtt±« *B»3*ttWzBt 
Wl:N-my c OBM^BA&tifeBB^Ytt^A 
tlf:^ -0)«fc3«:»Sa)«l3l4BS**i<tlS 
[0 0 4 0] ^g^lfflJfeEI4. t h-CI4 2g§ILA>£ab 
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tt«MttttK«aittft6C£:l*flftTBB-e. &m± 

[0041] ttB*aBBi*. 

<Dfc*fc(D*ftfc*a>fc*«B*tt* 4»*W=tto#U 
BH£*i«. 7ttaff&ttB*flRB<Dfl«Bli. iSS 

tt. 'tt«fflte<D#ftfccfctf7#h-S/X (ttl£$fflB&5E) 

[0 0 4 2] ±Ea)*fflftilfiT1««*A*-e#sae 
edl-1 >>/<^Jtffc ?&&»fctt»^«fl&llOB 

[0043] *j6WO>NEDL-l3te : f 1***6 2 0 
0£g (□-K««4 7 5 5»») ^l^ilfc^T-fc 

y. ^0^sse?ij^E?"JS(DS?iJS^-2(z^t-o isa& 30 

Wa - KtiN E D L - 1 J >/W Rtt« 1 5 8 5<1 

^fp afe, linEa*£M£J:tf7§/BEHI** Ge 
n e Ba n k ( HYPERLINK http://www.ncbi.nlm.nih.go 
v. ) http://www. ncbi. nlm. nih. gov. ) (Cglf^-A B O 
4 8 3 6 5 t LX^m^hXl^ho 
[0 0 4 4] NEDL-iaWfeWN 

EDL-1 #>/^KODI3t-ttlHMr0)MJK»&« n 
EDL-1 A<HECTlalf*f>'J#- fe*T?&*C£ 
^jl&Lfcio HECTiae*f>';*-B-775»J 40 
— <D— ftrfcSCttfa&JlTl^K I A AO 3 2 2 £ 
(NEDL2) iNEDL-1 0) 

* : eni/-#ffi(&e*£Hi ir^-fo nedl-i^> 
HECTBae+f>'J«-*©IWCfci 
OT0)K^>^«o -ffcfr*. (i)c*tt««ir 
HECTh^-f»ft3007^S), NEDL-1T* 
1 2 8 0-1 5 8 5ft; (2)**»|::«ftfi0WWK* 
-f X»3 5-4 075^ Bh N ED L- 1 T*8 0 7 - 
8 4 1 tt£ 9 9 8- 1 O 3 Oft. NEDL2t8 06- 
8 4 Oft ; (3) N*mm*\zi>fi,i,VU9Ll*to\zmm* 50 



CBStSC2K>-f>, NEDL-1-e 185-29 
5(4. NEDL2T-1 8 6-2 9 5&T'fo& 0 
NEDL-1 $>/<£Mli. HECTgatf+f>"Jj!f 

[004 5] 2t>f>-^Pf77- 

^St^^^/^lCat^f^ (Ub) £ 

7l/-A"lz.koT»»**i*. »/WWaetf> 
(El ) , (E2) feWiftf 

>a*s»* ue*f>'j<r-o (e3)omim 

t&£LT, BBB9. ffl+S- rzLt>T><t3fax7 

7— Aj 18*. 1 1§, 1 452-1 4 561, 20 

oo* (*±tt) £#&B) o z<Do*> s af*f>'J^j 

— K (E 3) *<E 2-U b^bU b Sgltfty . C<DU 
b$«ftJ>^R (SB) tai8*1*S. Lfcj^o 

[0 0 4 6] at>f>-?Df77-AS(Da« (3. 

e*^>ftwji«) i*. *<a>*atBaiLT^«cfc 

^fltti*iTSfc (R.J. Mayer b, Bioche 
m. Biophs. Acta 1089: 141-157 

RttaBftftt&BSJi-ce-c&y. itf*^>y*— tf 

<h LTftJb*tTl>^E6~A PA<7>vx;U7>5tgP 
(D«ffiafi?-<D1 OT-fc*CtA^«fr*4xri^S (Hi* 
B^ *^6gb rHECTfiie*^>BISB*:* 
3iBfl&i:Afflj 1 8 8, 11^ 1483-1490 
JL 2 000^ (*±«t) ) o LfcjWoT, HECTM 
OL tf > U **— 4f <D-a*e fc***MO N EDL-1 

tt*a<DiSHaeT*»**Htr*ci:^ift»^a* 
-tH&iDffiBae^atti** 7/uv/wt— aic 
fei+S75P-f K£ fires a (^app) fccttf^u-fe 

U (ps) SJWM.&*i6. 
[0 0 4 7] UB, ttaa>S6««l=E«**tT^*J:3 
IC, NEDL-1tf7 5P-f KltIia<Da - KSKfC 
fc57 5P-f Kj?fiJBS3flKnffi« (A I CD-amyl 
oidbeta precursor intraceller domain) £4E5f£#j"3~ 
&ZttfSLti\*tltz* :0«lftffllt JbCNEDL 
-1^BAPPfc«fctfAI CD^ZLt^^^^b-r^C^ 

[0 0 4 8] 7SP-T Kl*» 7^/\-f V— *SA#(0Ea 

c*iit±ic»^-ft 4 kDaO) p A^flta* tirfe y % 
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75P-r Kinase am»*u*— BT?«yma?*i*ci: 

T-e±**t*. NEDL-1 <tA I CD*Mt£«5ftffl 
-f££l^¥^l*. NEDL-1WAPP (£blz£ 
-7£CK K) a)g^^^iS53tt^liP B , 5ffiM^$^l^LTt^ 

[0 0 4 9] Sfc, a»<DSJ6«lzEB**irt\*J:9 
NEDL-1 l*X-/<-**vKv^A$— tf (S 

ODD M{t£tt£ftJir£cfcfi<AU£*ifc. eft 10 
I*, * blCNEDL-1 A^SOD 1$Stt^at>f> 
fct « C t IC cfc « t (OT- fc $> Z t A<fl£^tf> 
[0 0 5 0] BStitt«|£B{b& (ALS) I*, MM— 

a>»g£te«ft"efca. St£, K&tttt A L SI*. AL 
S£{*(D5~1 0%a>«St?B«>e>*l«^ 

2xA*~tf (sodi) ae^-cfeftz^^flWLx 
sod »ftttftitta>iBS a e«Kni=±i:« 

Hi****©©. ^a>aj¥<osai*^w-e*4o ^E-offe 
o>-«ttftB»*tt«i*mbe(co^T*. bhi*7h 

[00 5 1 ] ^uxBL *«BL tt&^g®* 
7^*;Hftft^A<#X.b*irL\*A<ALS-C. an#» 

i*ti8BLTo<pts a*, seiisoDi *««tert-e»* 

[0 0 5 2] fiftSODI <Z>££<*I*»8 0fi«ft£*l 

ti>£*<, c*tb««fto>^-fti4i«iarta)«aeaft 

Br*^FWft**T?ft4. SMSOD1 29 (G8 5R/ 

G9 3A) icoi\ri*si:ftffl»*a)«»35«*y. zti 

t>0)&mftt0)HtZ£L. iE^SODI £l*«£Lfct* 
^GS^tLTI*, lysyl-tRNA synthetase t trans loco 
n-associated protein deltaCD 2 HUCD^^WJ LTL* 
4f£l+"C?fty (Kunst CB. Mezey E, Brownstein MJ, Pat 
terson D. Mutations in SODI associated with amyotr 40 
ophic lateral sclerosis cause novel protein intera 
ctions.Nat Genet. 1997 Jan;15(1) :91-4. ), -KDBffl 
l**t£BH*ftri*ftl\ C<0<fe 5 i:ALS#SHbt« 

**Jh,-c*&fii 3o*«ja-rsaa-et«RsoD 1 
Ba)»M[*fT*e*yttii^*tt»-e**. a±a>s 

iB*%JM-*t**We»6*if=e*l*. fcEBWSJi 
[0 0 5 3] NEDL-1 *>/<$ftl*. E$IJ84>E$I 50 



S^H^-r7 5yKEM**t"4A^ **MJ*. E$4 
«(DE9]*#1 l3*-r7S/BEWIzfeOTl gL<l* 
«HKD7 5yBtf*5fe. Hft. »A€L<l*tttoS*ifc 
75 /BEB«rr4* 

[0054] *«WICI*NEDL-1 *>/<£S 

*a>*tfe#**l4. LTI*f#^«HI4 

^AJ&, 'J**Att, 7>* = *A*A<»*Ll\, 
[0 0 5 5] *fc % *<09://t0ff|=liBB4<ttlO£ 

*u 7syK$ieL<i*«a*»r*cti=j:y««[ 

#*1lc^7 5yHE«l=6^T. miSffifB<ottjta£ 

[0056] *fc. NEDL-1>>/^B$3-Kt 

«ttXEM«#-r«ttii^«ftni=d$*i«. ---c. 

r*>/<*«a-K-J-6j tli. DNAA<2*«Tfc 

4«^izi*. «« 2 *«mvf 

nicft«ttttlzl4E9«9a>EM*# 1 5 / SE 

M»tta-K-r«agEMfr&tt«ttK, ^L<l« 

[0057] *bic. *%mzqkz>i&m*. e$ijs^2 

*afc-ri»yicfci\Tii*o*»EMf4»ic«iiB**tft 

ftftT-c/x-f ^yy-fX-r*ttiHzsa»fta[giEMS 

2izK?&&m¥\£%?zm&*tz\m&&&\zft®to 
fttt»EM*^*a»a>tt*a>^<o^ic*5fe. ■ 
ft. tfto*<**«tt*<*tfb*i*. -cx% * 
Sft. »A* #^P<tl*. 1-1 O**0)fil^*, 

gft> »a, M^^bf, io-i ooacoci^ 

Sft> SA. ftlD*#t?. 

[oo5 8] »»»aftiia>^aa»ftt(Dt. 

t CD <h (D BSSffl»-tr > |Z fc It 4 0) N E D L - 

iae*0*««jt«Lfce». B«&s^B«>b«i 

f^SE^iJI*. ±EO«^l=*ffi«afirFlMUiMrc % 

*a>Ew**-r«a» (DNAifciiRNA) s«im-r 

4 C i: led: oTWJgS«ii^a^a^^Bir 
[0 0 5 9] -r<pfc*. *^B^I*. WJONEDL- 

*iBBBfe*tft*ii=Bai'*»^ftae*ui«*ttT 



(8) 



<8 §82003- 135063 



[0060] (1) /W ^'jy-f4f— >g>|Zfflt^4 

*«W(Dio0S«a>»Blctt;L«. *«WK«£gB 

»a8SB-e*aLTo**«woN E D l — i 

*/W?U**tf-v3><D:/n-?£LTttfflU ft 

ctor. ttafiTaaaafisag-rscfct^ftT?* 

[0 06 1 ] *»MI=***Bt/\-f jf-f*-^g 

lt. «xtf. /if>/w ?«jy-f -tf—> 3 

3>, h/X-f >3>. F lucres 

cence in situ hybridizati 
on (FISH), in situ hybridiz 20 
ation(ISH), DNAf'>Xl 7-f^07U 

[0062] «rE/W^yy-r*-i/3>a)i o(Di6ffl 

^*i:6UTmR N AOft» S SSt * ^ t *« 

0^nedl-i &m*n&£ zm#iiz&&tz> z t a< 

[0 0 6 3] ZtzZWfcmWtLT. *9IWIC«4S8 
£^>/W?U?<tf-v3><Z)?P-:7<!:LTE 30 

[0 0 6 4] *&lz»ja)*fflftli:LT. 

l - 1 ae^^sife^ottBsragr 6 z £ t rtubt? 
[0065] £h>\z%w&mmt lt, *«ec:«s:r 

4 e 40 

[0066] **8B(3«*aa*/\-<^ | jy-f-tf-v3 

*»ft*»si-e*y. **wic«4tta©3%. 2o<i 
ei±«>a« l b & ssta # »* l < ffit^b^i 

4«BjW81*&*1*. «lz»*L<li. 6Ottt±0)a 
«Lfc*aiA^ftSaBA<fflO&*i*. £bfc. E*iJ# 

[006 7] S*#lCtoT. JLIH«-?la>/\-f ^-f 50 



■B-v3>l=fclt4ttB^D-^ttattHaT-*y. 05 

^^co^*a>*^^oss^p-^t. g^t-r 
fti*. a*%-ei*H»-c*y, ait«*>:7ju?*&. 

Mo I ecu I a rC I on i ng : A Labora 
t o r y Manual (fiJJS) £#EiLT. fr*.tfcfc 

[0 0 6 8] »*L<I*. *§tW0)&&7Q-7\t. m 

»ttBtt5ua. 7fv>ft:ltt*tfX SAfeX (F 
I TC*fcl*P-*5:/i£) 4<»Cf 6*1*. laiHttWtt 
Htt5c*l*. 32 P. 14 C. 125 ijh, 35 sH-Cfc*. 

rtvvxh^hrt'vx a%«au aa. *3 

p^ KIMVOt^Wf RtttJB Lfc/W ?'J jf-f 
>3>o>aau**i*. ttz. *aa<D«B:7n- 

asf=«a**ifc^p-^tt, *aaa>Ta»K«$a 

[0069] (2) PCRlZffll**^* 

$»ne dl-i ae^*tttb-r*f-i*±Eco/\^ 
^•j^4f-v3>aa>ffefc, *§tmz%&&m\z$* 

tl&&n<D®& (DNA) 

Th Polymerase Chain React i 

on (pcr) tktmi*&ztiz*y wa-efe*, a*, 
u RT-pcRaizjsyaeT-aat^fiattizas 

7^b, Molecular C I on i ng : A L 
aboratory Manual (UTS) . fe«fctfa 

fiHFaxn (KAstaa : aa*) *<#a**i*. 
[0070] *an£a«&B (dna) £pcre:? 

■r^ii^s 1 o4i*L6offl<D«aftrtt&s-C'fcy. * 
*ai=ft*a»aaa>-«-e*or, 104^1601 
©aaLfctt»**-r4aa*«»*L<ffl^6*i4. * 
y»*L<i*. 1 56i^L3o«a>aiis*-rsta>A« 

^fi^4 0ftl\L6 0%<Dt,OA^»*LU. ^bl3 % if 
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[007 1 ] (3) iifc^0X£'J-->? 
^MJST*S&LT^4**E<BN E DL-1 Sfc^CDg 

<DZfn-L £fcl*PCR0);^-<7-<!: LT{£E-f4 
[007 2] £fc, DNA*7^ V-f * P7 
4 0 *BWlc«4BB*«tt. BE*?* 

-f^yy-rx**, *a>ae«*if<D«fcttB«>«B-c 

S*«LTl*4fr*Btt+4C£A<^ffiT?ft4. Sfc^ 
7U-f±l=»«ftlt4DNAtt, *£EC:&4& 
B*?P-?*LTm*fcPCRG)fiJSBttTfcoT* 
<fcl\, 20 
[007 3] (4) NOYtkMOAttfiJltff-Ofe 

±a(D*5lC**Wa>NEDL-1iafi^(*. 

&flB3rattB*aa#«a**iTi*fc. f:t\ 

WlzflS4ttBS/W^'J y^«-^a>©^P-?<^ 
liPCR(D^7-f7-i:LrttfflU BB#**&B1*L 

«B0>*B*B*4Cfc|::*y*aBK#fT;L4. ilfi 

?-a>aai*ai:LTtt. bbo>/— y^pvh/w? 

3>S, fc«fctfRT-PCR&«*<*lfb*l4. 

[0074] /w ^uy-f -If— > 3 >a*fflL^4fc#* 
*>^;u*-e«HBttB^P-^4:/W^uy-fXr4tt 
BiOB^BBf 4B*. »BA<ft»-Cft4fcBK"e# 
4o *fc, RT-PCR;££El>4££. »>^;U4*6 
mRNA*»UU CftfcDNAlC&lE^LT, ffiE? 
5-fT-lZ*y«M«-4RT-PCRtttffl^T, 

: f*s**sa»iwas-r4. co^^icLrae** 

»0>«a*<Eai!>&*i4»£. TB* f A»r*44:BK-e 
£4o C0)1*gfl!)BRa»fl!)fc*!)l=l*, B^-f^-* 40 
iBB«»i:LT-B^*-r4BRffl*^ h*ffll*4Cfc 

|C % PCRfiKDBB** 3fc»»L fccfctfB**G>&ttO> 

[007 5] (6) 7>*-fe>X;J-'J:J2*U3j-*K 
*»W0Ma>MS<D»BI=B;ltf* *«BI=a4ttBl= 
»-T47:/*-fe>X3j-y :iX$ U** Ktf»tt**i4. 

ttBlc/W^ijy-fXr4Ct3ft«RlB-Cfty* 7>^* 
>XDN At7>f"i!>XRN A££#fr. 7>^-fe> 50 



XDNAl*. DNA^bmRNA^Og^^lfL, 7 
>^-fe>XRN AIS. mR N A0)HiR£RBTt^"4«, 
«fc5*7>**>X*y=fX?U*-^KI*. iH^AB 
££ELT. *fd**BWI=«4ttB£Bffi±*4PC 
R*l=J:y *J*"C* 4. &7>^-fe>X;j-y if 

X$U**KI** DNA^mRNA^e^ 
fttt. **U7— KB*L «Brt«Stt*« 

«»&*ife7>f-b>xt'j zfst* U*^ KBflMttt 
&£*4. Z(Dck5ftR3Httt. tt$Q<7)7>^-tz>X& 

[0 0 7 6] mRNA0>HKB*&3 K>ttifi. y#V — 

l=«BttftEW**r47>^-b>x*'J^5t^u^ 
KMU ttRNAa>^*iB±-r4ct*<-c*. fti^itfc 
^a>*a}ip«3aa*«Kt>, $ot, ^47 

>x* U =f* I,*? K*»Blcfi*-T 4. 
[0 0 7 7] ( 6 ) »6iP 

ft^&ffliifc* 6 a- Kr4ttBEM«<Btt£Ji4. 
^:r% *£Hl::ff4ttB&a£?Xtti::ttffi*ft4'< 
**-lc»ALT. fiBOBB^P^-^-ir^yBA 
fig* (*»«fl)NEDL-Ufif) fl 
Atf«»*ttBB(DBe : F»BI=ffl^4Ct*«-e#4. 
[0 0 7 8] 1 . — 
•AiFtl^^-OUX***-!*, DNA£fcl*RNA 

■M;ux**£i::ftS-e*4. cock^fc***-!** 

/ ^<f ;ux*£$ — s AAV^^- HIV^^^ 
— . S I V"<£$— , 'W^X*^— 3?0>l> 

**;uxa>«j**>/t*«i::fi»r4. *L<I*. fifc 
^WBSBaf 4ttBEW0)3%-»*Ba^-<^xa) 
«BE5Ul::Bft-r4* va-h^-f^^^X^ 
*-t*«B8l^ttfflift4, H 1 V0^> 

;WIt-fcSEnv*>;W»S, /Jvkflttnrt**-f 
;UX (Vesicular stoma titisVi 
r u s : VSV) <bftBL$ R*C*ft 4 V S V - G £ 

>/^RlcB»Lfc K* -f /I^X** 
*(f bft4 [Naldini L|:Science 
272 263-C1996)], ^SSftS$ 

»o^-f;uxt»ft4ili. t hJsin<DS±«*l»o«5^;u 
xt^-r;ux^^5i-i:Lrffifflpjfiir-ft4o ^-f;ux 
ei^a>K^5i-i:LTi*y >B*;u^AtBB«>a* 
y#v-A. *^*>BRB6ft, -b>y-f ^-f;u 
xy#v-A, *y*^>*±Bt-r4»» : F*^y 

hP#U— >3X Be^ttBtttfflFTB-Cft 

4o 

[007 9] 2. SSy'Pt-^- 
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btfiT!**. a»#li*0J:3fc*Sa*y 

A<T'#&o »*L<li. BfeA*0>ttlttA 

*afi«i»jW*B*»a*-fe* hr*fcy. *y»*"L 

t7htfty, i*u»*L<it. t hasateiBA-ea 

fflo&*i4ae^^a^-*-ii. M;Ui77 r >"iK ji 10 

= 7>^-r;ux4 0. ^xfcli'W ;ux. ^se^;u^< 

x. Aiyjft&^-oux. BSBHS^-r^x. C^iTifc'? 
<<;ux. ^tfp-^-Oux. thTiW^^i/ 
x, -o^uxv-tf^-f ;ux, Bttiifc'Wyux. JC 
^-oux. /<;i//tco-r;uxB i 9, tKu^-ouxi?© 
^-Oux£3fca>:/p^-$-. 7;u?5>, srqt, ® 
xP>y-va>H?-*<Dlii?LaS*(0 
^P^E-*-. CAG^P^E-^-lfCD^r^^S^P^ 20 

[0 0 8 0] (7) Elfifi 

flEffl^^/^M&tf^^KA^fltSti*, *S6W*B 

ictus u H4M\zxmi^ztv. 
;uy/W7-^) <j)7&m\zm^z>zttfv£&o 30 

[008 1] i . BS& 

«. *fcff«IZ«a**tfcNEDL-1*>/<^R*H 

/tfyx^uv^fyn— ;u, yjua— x % #87 5 40 

[0 0 8 2] 2. 8-$S % fi^S 

±IHEIlQ D n (0^^coS:^(D^icotNrii^iz^jisii 

*y»*L< iijs-ct*. *oB«a0ttffl*i*, *© 
ttffl^a. ttffli»»icj:y»fty, as«ii&si::a. 
fia«aa<br«-fc*^tt-e»*. a»a* 

-«Mi*fctt2 



LTffll***£l::li. IBlfiO. 1/ig/kg-10 

oomg/kgsa4tiotf»*L<, *y»*u< 

It, 10ifil//g/kg-1OOmg/kgt'W, 
[008 3] (8) tttt, 7>**>X* 'J#*f-f A. 
T FO 

tib<07> : fi:>X. y^if-fA, TFOga-KtS 

[oo8 4] o) ae^^XBtt 
jv*?-r*)YWb (^>r")h7W» a«b«**l 
ji^^roffaosBsaALfcwafi^^aA* 

*ifcae***Bft*#««S*i«. Z©ck7ftSW 
»S»ttli. «!iLtfttBCtt«aa)%7iUBftffHI=ffl 

[0 0 8 5] a±BBLfc*3l=. *»NEDL- 

iafiT*fc(«>/<*Il*L<ttC*i6a^6B6*i* 
*B*«ffl-r*Ci:lzJ:y. BKBIB1^>^^6ttN 

EDL-iae^^am-rscfcA^RTftifty. 
izffifflRTtt«:B*7-*-*»it-r*c^3&^niitft 

[0 0 8 6] KIT, BB«lcBLT«6lzBL<BBr 
*^0^a)affiweffliic^b<7)^izjss^tv^t 

<DT*li&l\> 
[0 0 8 7] 

mmn cbbb i ) tmsMMfr & © c d n a ? 
1 . swa* 

anica&u *©*-8o-cic«#Lfc, 

[0 0 8 8] 2. TBAffttKttaaa 

[0 0 8 9] 

• $sffl4 
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■ N-my cCDiftSI&L 
±l220(D^lifct^T. N-my cigigteTIBOcJ:? 

[o o 9 o] ±iei ■c#bti^^>^^^7J-ea^< 

SOfiU 5ml(DTEN/^777- (50mM T r i 
s-HCL (pH = 8. 0)/1mM EDTA/10 
OmM NaCI) ^^^(^vt^fXlfip CCD 
;1^;"$l^7 50/il(DSDS (10%) , 1 2 5 // I CD 
proteinase K(2 Omg/m I ) 

-)[, • 5 OQ7\v\,A&m£m\ &&lcx£/-;i,2fc& 

yADNA^lglEcoRI (NEBftg) 
l=3HbU N-my c CD?P-?£ffi^T-*+f >/ W ? 

•j y-r-tf-v a y N-m y c m^m^tzo 
[0091] 3. ^&&&u#ig%i®tem0&mmm^ 

bmRNA <Di8iS 

S0)Bg^ffltr>^U2-3 g^T o t a I RN A 
Extraction Kit (Q I G E NftlS!) ffll^ 
t«llU h-£;URNA£ffltfciLfc 0 ttfcfcLfch-* 
Jl/RNAJ, =Td T-b;i/P— Xil^Jx (Co I I a 
b o r a t i v eftS) p o I y A&&£^ 

f £ m R N A CD ;u £ L tz 0 

[009 2] 4. mRNA^'J>8it; 
±IS3l3fcl>riggLfc1 0 0~2 0 0/i gOmR N A 
0^— ;U£67. 3// 1(7)0. 1 %vX^;ueP*l— # 
*-h (depc) £££SB&B*l=3ff£i*« 2 0 
Hlfl)5xBAPAy77- [Tr is-HCI (50 
OmM, pH = 7. 0) (50 
mM) ] , 2. 7// lORNas i n (4 O u n i t / 
U I : P r o m e g a tiS) . 1 0 // I <D B A P ( O . 
25uni t/i/L /^f'JT^^y^^'J^tX^ 

RNACD^-^ftglLfco 

[0 0 9 3] 5. jftU>&lbmRNACDj]&**y:?»g 
±E4 fcfc^TiflSLfcKU >MmRNAO^-;KD 
3/MCDO. 1 %DE PC££frSR®MS 
20//l(05xTAP^777- [R8 
th'J^A (250mM, pH = 5. 5)/>;U*^h 
X^y— ;U (50mM) . EDTA (5mM. pH = 
8. O) ] , 2. 1 U I ORNa s i n (40unit 
//il), 2/ilOTAP (Tobacco AICD 
pyrophosphatase : 2 0 u n i X / \l 

i) ] zmztz 0 c0a^jS*3 7°cT?i RBJKJ6* 



•MWiiW± 
■^«5ft3^ttrtlc5Et: 

- N-my c ii^lfcy 

•J >mtm r n a liH* * ? ^fta * *tr 5 ' I*K 

□ P^AH, x*/-;u3M8lcJ:y % K*-v^^m 
RNAO^-;U£SSLfr„ 

10 [0094] 6. ^'JP^-Vy^mRN ACDPIg 

±125 iCfetNTlSg Lfr^^-V ? ^mRNA^^-W 
£fi£ll//l(D0. 1 %DEPC££fcSSBSBMcl= 
iSM^-y-. 4|* lOS'-t'Ja'RNA (5'-AGCA 
UCGAGUCGGCCUUGGCCUACUGG- 
3':100ng//il), 1 0 |/ 1 <7> 1 0 x I iga 
t i on/^;77 — [Tr i s-HC I (500mM. 
pH = 7. 0)/yjl/^H^;-JKl00m 
M) ] % 1 0 11 I CD^bT^v^A (5 OmM) . 
2. 5 u I CD A T P (2 4mM) . 2. 5/i I <7)RNa 

20 sin (40uni t/|ll), 10//IOT4 RN 
A I igase (25uni t/K I : SSittt 
W > SOU I CDtKU If )l (5 0%w/ 

v. PEG8000:vy7tti) ZtiU^tzo C(7)?l^ 

5 , *4glZ5 , -*'J=TRNASaeLfco 
t/^«HS*»fcftl^S±*<DKU>iHbmRNAtt % 
S'-frU ^RNA#WI«lftl\ *CD&. 

*^7^mRNA(D :7-;U£*§SS L tz a 
30 [0095] 7. f l ) J^y^mRN Aj5*b<DDNA 

±JB6lZj3^TH»L/=3l- , J^*^^^mRNAa>^- 

;^7 0. 3/iioo. i %DEPC£^i;3Sg$&®7k 

4ji I 0T r i s-HC I (1M, pH = 
7. 0). 5. Oj* I CDDT T (0. 1 M), 16//1 
0M?^vOix(5OmM), 2. 7//IORNa 
sin (40unl t//l I), 2/ilODNasel 
(Sun i t / \L I : ^Jl&tii?) Sttl^/ro :<0;lt 
«S3 7°CT1 0»|fflSK*^ £##DNA£#S?L 
40 tco *<D&. ^xy-;i/- £PP7t^UAfll3I, x*/ — 
rt^AfgU (S-400HR : 
•f*"r?$tt«) iCcfey, DNA (-) t'J^A"^ 
m R N A CD £ *gg L tz* 

[0096] 8. 1st strand cDNAOl 
& 

±SB7ICfcl\TBaLfcDNA (-) t'j3^7^m 
RN ACD^— ;i/$-S uper Script I I (7 

L, 1st strand c D N A 0)7— )l£ '&f Zo 
50 DNA (-) *'J zf^r-W^mRN ACO^— 2 1 ^ 
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I <D«B8B*I::5M?*1*\ 10//l(D10xFi rs 
t Stra nd/^->77- (*V htfjg n D p) % 8 u \ 
CDdNTPmi x (5mM. *v htfjla n n ) . 6 U I <D 
DTT (0. 1 M. *v httHS) . 2. 5/i l0t'J 
=f— d T7^^-^7^7- (5pmo I / // K 
5-GCGGCTGAAGACGGCCTATGTG 
GCCTTTTTTTTTTTTTTTTT — 3') % 
2. OjtflCDRNasin (40uni t//il), 2 
I CDS u p e r Script II RTase 

httHp Q p) ZtilXtzo 4 2°CT*3B* 10 

CD R N A x$/-;u2fc&T-S8L7r e 

[0097] 9. 2nd strand cDN ACDH 
S 

±l28lCj>LNrPi^Lfc1 s t strand cDN 
AOZf— >U£G e n e Amp 4r>x;U*7— ttg^r 

? h) £EOT. PCR^iH^^^tco 1st s t r 
and cDNA0^-;^5 2. 4 /i I O^SHStK 
l-?S8?£-e\ 3 0 I CD3. 3 x R e a c t i o n/ty 20 
^7- httgp a p) . 8// I CDdNT P mix 

(2. 5mM. h^IS) . 4 . 4 // I 0SS7^f 
^v^(2 5mM, ^^hl^Ifq), 1. 6fJt\(0Zf 
7-f"7— F (lOpmol/nl, S'-AGCATC 
GAGTC6GCCTTGTTG-3') , 1. 6 // I 
<D-f=7<<V — R dOpmol/KK 5'-GCGC 
TGAAGACGGCCTATGT-3') , 2 fl \ (0 

r T t h (*y Kftlp D p) £ *H;Lfco £©S**lC % 1 

oo/i i coat^yi/^-ryu^^McinxS^Lfco -<d 

S^«^9 4°C T'5#RB«tt*1*fcSL 9 4°C. 1# 30 
PiSk 5 2t, 1#P B 1. 72°C. 1 0»P**1 V-iVfrt 
LT1 2^^^gyiL, *blZ7 2°CT*1 0#IHtt 
BLPC'RRJE6*frofc. *-<D&, ^xy-;u-^pp 
*;1>A*&£L X$/-;Utt|gT:ffS!U 2nd st r 
and cDNA0^$Hfc o 
[0098] 10. 2nd strand cDNAO 

Sf f IM 

±IB9(ZfcL>TPiiLfc2 n d. strand cDN 

A(D^-;u*8 7/i I a>aB3BB7kl38«*^ lOx 

NEBA777- (NEBttl![) , 100xBSA (-) 40 
vifiimTyU^SV. NEBttg) . 2v I (OS f i I 
(frJ&Blfi. 2 0 u n i t / jl U N E BttSS) 
fco C<DS£#£5 0lDT?-«fiJ6S-t*\ Sf i I IwJ: 

[0099] 11. Sf i I &m2titzc DN A<D-tr-f 

JblHl OIZfc^TlggiLfcS f ' I toS^^ttcc DN A 
CD?-;i/£ 1 %07JSn-X?)lT-m%.ftW}L. 2 k b 50 



&±(D#iiO£G ene clean II (Bio 1 
Olttg) SfflOTfJISLfc. ISHS Lf:c D N A CO ~J— 
;U4l OO/i I CD&SHBtKI^&^I*. 3 7°CTi6^ 

PiJJttBLfco ^cDft, ^x/-;b- $nn*;uAfli3i. 
x*/-;u2fcK"e«SU fi®c dn ACD?-n,£f# 

[0100] 12. cDNA7^f^7'J- 

±iai i i3fei\rHSLfc*fl[c dn acd:/-;u£dn 

A Ligationkit ver.1 (^SitttS 
*^h) ^L^^P-->W^-t'^pME 1 

8S-FL3 (X5*¥B&¥tt&ffi SStt^aSJ: 
-;bS8ji iti>XBSB*f::8££^ ft^CAtdlH 

P^D r a I I I T'&H^ftfc: 1/il0pME18S- 
FL3, 8O//l0Solut ion A hftJI 
S) . 1 O u I CDS o I u t i o n B httg 
p°p) 1 61Ct?3BttBKfS*1*fc. *CD&. ?x 

DNA^-r^'j-sfSfc. 

[oioi] immmi ) ^ss^h7>x7t- > 

1 . 

SU6M1 <D1 2fMLfccDNA7-f^7 l J-**H 
KTOP-10, Invi trogenttg) Ch7 
>X7t">-V3 >Ltc 0 cDNA7^^7 i J-"S1 
0/1 I OJt»JSB7kl-»*L. TOP-1 0H;!£L 
fc. *<D&. *±UlT3 0flfJL 4 0«tt*im *± 
T-5#Pa-<>*Ji^--hLtco 500/i I (DSOBSife 
£JPX, 3 7W6 0^1ieSLfc e 7>tfvU> 

[oi0 2] 2. >cse^p->cD«# (?u-tzP-;u 

Xh^CDpg) 

±E1 lc*5^T»&*ifc*X«*±a)*H»^P-> 
£s m»aiwT»L^±lf. 9 6ft:/U--M^tjiLf;:1 
20 u I CDLBStfe*I^S^*#tco C(D9 67X^U- 

hS3 7tt'-»9IU *»*0>i«*fT-3fc. *cd 

&6 0%^'J-bP-;U)gj$$7 2 u I ftlil. -2 0°CT* 

[0103] (HJ6W2) aaiEMfts 

i . K<D1SS 

HJS^i cD2T-i^i?Lfci o/i i wy;ta-^h'> 

^^1 5m I O&'bTJi—JlzfeL. 3 m I CD L Bi$ 

SOU g/m I 07>t*v'J>^JniX. 3 7°cr— 
ailL, *«»0)»»*frot=. ^(D^. Q I Ap r 
ep SpinMiniprep Kit (Q I AGE 
NttU) Sffl^r^HBA^&^XS KDNASttffl. 

[0 10 4] 2. H**^-^X>X(D»*T 
-tie 1 (CfcUTliSL/c^^XH KDNA^DNA S 



(13) 



4^2003-1 35063 



equencingKit (ABI h) £8H> 

Tffi3M»<Bv-*x:/X£»SLfc. 600ng(D^ 
X 5 KDNA % 8;/ I <D?U£ (**;/ httg 

S) . 3. 2 pmo I (D^-f 7-£;1^U SBSS 

*t*tt2 0// I 9 lcHHLfc Q ::a>;1£»£ 

9 6lC2#IH*ttSl*fcfc. 9 6U 1 Om 50 
°C. 5#|HL 6 0°C. 4»PiBS 1 1M2;U£ LT2 5+r 
-fJJUIiJiLfiiEtffofc. *a>ftx*y-/u»RT? 

ft*»*m\ ABI3 7 7 (ABI ttS) SfflOtE 

[0 10 5] (H&0I3) T-^-Xgffilifcft^a 
v— ftS 

2 |r fcor x >x S««r LT*# b*i 

CBI (National Center of Bi 
otechnology Information U 
SA, h t t p : //www. neb i. n I m. n i 
h. gov/BLAST) (DBLASTjit^ 
OS*— aSROfS*. cDNA^^JKD-Of^nb 
I a0078lit h9f$fil*±a)y/Av-^I>X 
(GenBank Slf^ALI 6 1 6 2 5) 
WBtttsFLfc. 

[0 10 6] (HJ£«94) n b I a 0 0 7 8<D±m0n 
--1st 

5IJSGENESCAN (Bur ge C?: 1.997, 
1 998)fcJ:l/FGENESH(Salamov A 
A^: 1 99 9) *flllvCMILfc. ^aSJlfcEW* 
t^lCnb I aOO7 8(D±ftSJslT0>*a"C^P— - 

[0107] TftAffttttKVMBWUMi 

H»>3fjU)^6ttULfc1 5// g<D I £ ^UR NAjS 

uperscript II reverse tra 
nscriptase (Gl BCOttg) Sffil^Tc D 
NAlCi$e¥Lfco SS¥Lfc2jU I (DcDNAI:5/i 
I (DMS^STk, 1//l(010xrTaq/W77- 
(SaSttS) , 1/i IW2mM dNTPs, ^ 
0. 5/i I ©-frrt^-f T— fe^; K 0. 5//l(0rT 
aq (SSitaS) *»£Lfc. Z0)m£fcZ9 5°CTJ 
2»PflSEtt*-frfca. 9 5°C 1 5M 5 8°C, 15 
»PJ, 7 2°C. 2 0#P££11M£;U£LT3 51M2 
;U«tJXU £blC7 2^2 0#P B 'ttfcgLPCR£J6 

PCRTiMILfe/OK^ pGEM-T e 
asy vector (Promeg a fctl!) (C+r;?£ 
P-X>?U (Sanger F. 9 : P 

roc. Nat I. Acad. Sci. USA 74: 
5 46 3-54 6 7. (1 9 7 7)) £ffil^T&SE*iJ 
*»SLfc. ftttfcttAB 13 7 7 (ABI fig) £E 



[0108] j|bll/:NEDL-1 afi*EM*DDB 
J. GenBank. EMBL l-SH L tz c 
ABO 4 8 3 6 5T'fc& e 

[0 10 9] (Hj£$5) ¥S4ttRT-PCRlC<|:* 

- *&n&*mf&mv<D nedl-i 

m<» its 

^TtO^SSW R T - P C R l*JUT<D*StlCct l J t 
fe. 

10 [0 1 1 0] 1 . Ig¥ (RT) £J6 

tttiiLfcS // gflJh-^ilRNAjSuperscr i 
pt II reverse transcripta 
se (GIBCOttSf) SfflUTcDNAl:ig?L 
tz 0 

[0111] 2. PCRE£ 

PCRSMrTaq (£>!£tt§4) Sffl^Tffofc. 
i£g¥Lf:2// IWcDNA, 5 // I (7)i£MSI@7K« 1 
ji K0l0xrTaq/^777- 1// l(D2mM d 
NTPs, ^0. 5 11 I <Daf$L~J = ?'{'? — \1V K 
20 0. 5/i!OrTaqSI^Lfc e :fl)I^9 5t 
-C2#PiS«tt*-frfcSL 95°C. 1 58°C. 1 

5SMHL 7 2°C % 20TO^1^^;^Lt35^ 
$;m i JfiU 4 6IC7 2 C CT?2 0^I11PCR£ 

[0 112] ttm&ttmt LtGAPDHjfflUf; 0 

FW: 5'CTGCACCAACAATATCCC3' 
(K^JS^-3) 

RV : 5GTAGAGACAGGGTTTCAC3* 
30 (£31**4) 

3. NEDL-ia€^SO)JtR 

^;URNAlZOtNT. ±fS<Z>£ftT*RT-PCR&j££ 

a»JS»g^ffllSES*ffl»ir^«T* fe -5 c £ ftWB 

$sm^0 2ic^-r o 6t>\ H2*. «-u->o) 

[0 113] 6 (£«) : 

40 &3^fi&M^fti!£®^>:?;U 

U->UF1-1 6 (««) : ?ttTd«ttS?IDfin 

ftjg : GAPDH 

Pitittl*! (*»fi») : T r kA 

PtttttJg : NMYC 

(§!]&&$ 6 ) H P C R|C<fc£> tUttkBH NED 

t hlESiS^mRN A (C I o n t e c httS) 
l>THJg0!l 5 IZ^ LfcSMtT* R T - P C R fro 

50 fco C0)E£&£2. 5%<D7#n— xyju-ettSia* 
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e*£B3(a)lZ*-*-. OTiLtGAPDHjML 
fc 0 N E D L - 1 (DS^I*. fi. /Mg. fc«fctf 

[0114] («M7) ^SaMPCRlCcfe^ttSS 
EfflJfcfctfitffttN E D L - 1 afc^Sg* 
a^<D#«SH«fil*^b(Z>h-$;URNAlCOl^T. 
SJSfiysr^Lfc^ttr-RT-PCRS^Sfrofco - 
2. 5%»7* , P-XWl?ISS*iLfc. 

n e d l - 1 ige?- *aa>»«i*afi»»tt 
4<**ct*«aB**ifc. e**B3(b)icsF-r 0 ne 

DL-10)*a^l5)tlfcO)tt, SKN-DZ. TG 
W, KAN. KCN + 8, fcctl/L AN-5t'fcot: 0 

[0115] (SS!6«8) yif>/W ^'jy-f*— >a 

t K&*fi@0>#y (A). + RNA^P7 hLfcmultipl 
e tissue Northern blot£ffll*T* NEDL-1 cDN 
A (32p-e»BI) *?P-?fcLT/W 7yjf-f-tf— > 

zmwzo e*tB4(w*-r. b. ml 6*i;i&KH 

IZftlO. 0fc<fc{/7. 0kb(D2OOg?iftl^ 

[0116] (Hte^9) aC*f>'J*- IfStt 

E2 (UbcH5c^f;liUbcH7) £9&t+i'ty 
f'J7W»l!»(D«*2e+fX £b 
ICE 3 (Nedd4, NEDL-1. £fcl*NEDL 
2) £3 7°CT?2a5fiL 'f^a^-hlfco «l*T* 
SDS-P AGET-itTclbSMTF. #81 LT. taJ-hf* 
f>fi#^?PvHfc, E3 (at>f>U*-« 

fcLT, ai?IBMGST-Nedd1, GST-NE 
DL-1/HECT, ^J:l/GST-NED L2/HE 
CT£*ft*ihttfflLfc. e^$0 5|C^-To 
VfcfiL E 3 LTJMOLfc (B«K £&T*S 

**lfctt#) o N E D L - 1 tt. Btt»«"efc4 N e d 

[0 117] (SltS«11) NED L-1 ftttljgAJg 

NEDL-1 itfc^<7)£:g£C o s 7 fflfilZ-iSttlZ h 

7^7inU:„ 4 8 KB*. t<D«B 

T\ 6%*'J7^ 'J;U7S KltSDS-PAGEl:^ 

It. NEDL-1ffif*£JBl*T#*rLfc. 

A<»2 2 0k D<D&m\Z&lh2tltzo $S££B6 (a)lZ 

siv rtsttsss (ch p i 3 4*ags) r*t^a 

tt*S (Cos 7$fflBS) "CtNED L - 1 I*. SBB^Mfc 
J:y«8&BlwilzBftLTfey. C(7)g^liN e d d 4 

^75y-<Dte<ota>t*j:<-a-r4 (86(b)) . 

[0 118] (HJfitWl 2) NEDL— 1 <b A I CD 
N E D L - 1 WW hV <f D N Ag^ -f >B 



LT, MATCHMAKER GAL 4 Two-Hybrid SYS 
TEM2 (K 1 6 0 4 - 1 : )n>T7^>/^-) 
L>T. SSttfcyeast two-hybrid screen £ £J6 Lfc 0 
SftWlwIi. DNA£#K>-T>Cloning vector T'fc* 
p A S 2 — 1 (GenBank ACCESSION:U30497) Iz-T >37 
At'PCR^P-->^L DNAv-^X>^-ABI 
PRISM 377 (Perkin Elmer/ B A P P I ied Biosystems) 
•CKMBBSfiofc. J»B«iB*i:LtCG-1 9 
4 5#£ffll\ 5-f^^y-ttHuman Fetal Brain MATC 
10 HMAKER cDNA Library ( Priming Method :Xho l-(dT) 15/ 
Vector :pACT2/Cat. #HL4028AH) Ltz 0 S D (-His, - 

Trp)TPD^l/-h-Cia«l6(Z)«e*fTL\ HIS3CD 
ISS : #]Tfc£3-7S/-1 , 2 r 4-MJ7!/— JU2 
0mM$SmLfcYPD«*t7^7'J-X^ 'J — — 

rv?- (fBtttSBI^UttBU Pi 

IwcfeU ^7X5 KDNASBJfcLfc. ±5&(7)^JtIKft 
l\ yeast two-hybrid screen £Hfr"3" Z t TfiES&fll 
20 ftl^£**LfcBtt^ P->*C:A I CD««**rrS* 
P->#jll**:**U *ratt^P->lz3BEBLT*6 

[0 1 1 9] ^g^D->OA I CDfWtlCEP I TO 
PE£ LTF L AGSB^lJ (DYKDDDDK) *#JP 

U CMV^P*-*--eBB-r«p||LBIBBBB^^ 
*-£#£L. ±*©2/— >x>*-TS2W*B*. C 
MV-NEDL-1*S?7XS KfcStfclMWJfcHl 

30 [0120] Cos 7 SSflSS 8 0%conf I uent 
|C#&J:5 1 0%FBS££fcDulbecco's modified Ea 
gle* s mediuml^$li# L, Lipofect io nj££^ 
UT-Bttl=# 6 V gO D N A £ fflHTfifi^a A *ff 
'J/KV— Altaic LTttLi pofect AMINE plus (Li 
fe Technologies, Inc.) SffifflLfco 48B#Pb , ]& > *SI£ 
£ft±!=T PBSt'2 Bft» LlmlTNEBuffe 
r (10mMTris-HCL pH7. 8/l%NP 
40/0. 15M NaCI/1 mM EDTA/1 0 U 
I a p r o t i n i n) £JlD*.. 1 0»H*±r-f > 

40 ^tilK— hLfco -tO&Eppendorf tube L Protein 
B-Sepharose (50% s I ur ry) ?20/i I jS3jQ 
U 3 0#4°CT|s]f£U *fi«»e&*8RLfe. * 
^1 5000 rpm/30^ 4 °CTilto L±;§£x 
*>f-va >t:SrLt x EppendorftubelZ^L. Protein 
B-Sepharose3 5 I <tRN ED 1 taftS 1 0 ^ I i^tal 
L4°CTlll££3B|ra*7ofc 0 t0)8k. 8<spin 
downU TNE Buffer TMEftjf Lfc&. T 
NE buffer 25/ilfccfcZ/x2sample 
buffer 25// I JDX.. 5 »H*-f ;U L. 

50 >^;utLfc. S-aefiSi 5%7^7'J;U7 5 



(15) 



^182003-135063 



;U, Tricine SDS-PAGET-gga U PVDF^IZg^*. 
3%BSAt^D'^>^L 1*latt£taFLAG- 
M2ta<*(S i gmah 2 *ta{** H R PT-«MLfcAn 
ti-Mouse lgGtaft"t'fii{*&£8L ECL Western Blotting 
Detection Reagent (d— K§-^RPN2106) T'&tiJ L 

[0121H7B, StNEDL-lftltT-ftfiaB 

3<t6. 71**? K U— >4. 5fc8. 9tt-fe^hT* 

T*fe&o F LAG-A I CDtfNEOL-1 t&RLX 
l*£> (U->2. 3) o l«WESTERN BLOT 
TINGt'FLAG-AI C D <7)g&&3!/\*> KI±B 

>4. 5/8, 9tt*ffT<r ^3>hP-^T*fey, ^ 
^WESTERN B LOTT I NGTMi&l^SrfM* 
(U~>8, 9). NEDL-1 
<tli^/^Lrt^L> (U->4. 5) . 08I*. trLFL 
AGKfreft«3tRU NEDL-1 8H*"CftULfc* 
^tW, NEDL-UFLAG-AICDi^SL 20 
fc**0>*K Bl**tt/<>F*«B&*1 (U->4, 5) 

[0122] NEDL-1 |Cj:£BA 

P PfcJztfA I CDCD-atf+^Mb 
HJSWJl 2lC|HULfc. yeast two-hybrid screen£H 

MG132, 20/iMt»2MI^of: 0 *0>te0> 

BB#&iisi££ikfth 2ic*cfc. ftAttKoiiJRt 
ni9ic^-ro 

[0 12 3] 09(a)!*. ttHAtt#"Cft«a»4-fr, St 30 
ie+^vstft-e^a^ hLfctfl>1»**. NEDL- 

«jtaL"Cl**C£*<tt*4. H9(b)l*. Si F L AGtaft 

T-fe&o 09(c)fc<fctf (d)l*. SvH AtrtftTftgafc* 
t*\ A I CD^«fil*T^a^ hLtc^OT'fe 
£<, )3APP^iLt, ±*lcK»iF<Z)X/7/^> 
KtfMbft. j3APPtot>f>ik^8*h§. 0 

9(a)tH9(c)^&NEDL-1 (DSftT. 0 A P P 1*3. 

UAPPiDti (WT <hMT) £l±JRBfl"C&S (09 
(a)tH9(c)0>U— >1 fe^tf 2* £C:U->3i3<fctf 
4$#K) , A I CD0ae*5 1 ><b*MI!9(a)0U--> 
5, 6 £09(b)<7)U->7. 8 |::;f£*LTI>6o FLA 
G-A I CDl*. &J7 KDO^fiTfe* (09(d)) „ 
09 (a) t 09 (b) \Z l^Xlt. «ttl=fiU M*cT >{a<* £ 
ffifflLTl^CDT-. ad+^^^bStlT^JSOFLAG 
-A I CDl*. mtlUlW (^~F&) . F LAG-A I 

CDiz»9KD0)ae*^>»W(*ln-r*lzttt\ $5 

9 KDO-Oli^Lfc/<>K^fi ; l3.t> J f>S : i{*T^a3^ 50 



*l (S^COMR]) > A I CD(DWt, N ED L- 1 \Z 

aaiwftit*/<>Kiin*tt(DHA*M«wiB**vfca. 

[0124] (StKflll 4) NEDL-USOD1 

HK^ll 2lCfHSL^> yeast two-hybrid screen £S 
ODlfieTtrHJgLfcc Stt*attr$KSJS«!l 1 2IZ 

jcmv-nedl-1 tfflfiartr*-iait^A«s*i* 

fc 0 StNEDL-lS*tft«m »J*U 
>^;MbLf- 0 l^-g&fi£l 5%SOS-PAGE1? 
SBBU PVDFBfcK^U »F L AGttt*T«tt(*E 
ftfc, ECL£/Biyt«fcBLfc. ^8S$i10(a) 
KSM". ttFLAQtt#n«m *» 

*»-y->^;HbLfc. [5]-Mda^6%SDS-PAGET*S 
BU PVDFll:g?L, fixNEDL-lfittt-Olaft 

sea. ECL*ffit>r«imLfco *o>e»*Hio 

(b)|C^-f 0 U->3!Zfct>r. NEDL-1 irSOD 
1 (WT) tliSlM-*aLTl^^. U->4. SIC 

■T**BTf*SSOD1 (A 4 V) „ SOD1 (C6 
F) l*NEDL-1 <h&<ffi5ttfflLT. JMtLTl* 
U->6lzfclNT. &£&Bft&BKftj&£3*U 

ft40#iS<*#RTftftSOD1 (H46R) liNED 

L-1 fccT<BB*BEftBLfr**ftt^ U->7lc 
fcivc, BBB«B«»Bffi«**f BB-e*6SOD 

1 (G93A) I*. NEDL-1t*?«©8Iftfflf 

[O 1 2 5] 01 OlC^LfcKKlS^'b. NEDL- 
1 lis B&B0SOD1 fclittSftfflLfcOA^ iSSite 
ALSfl)iBfc4*SOD1 ^m(*^iiffis^ffl-r^c 

[0126] (SIffiWi 4) NEDL-1 iCcfc^SO 
D 1 *Jl(*fl!)3.e*^>ft 

SJ6«1 2lC|BELfc, yeast two-hybrid screen^H 
j&6LfcA<. /N-^X hfTlC^P^TV-A-f ^te^- 
MG 1 3 2. 2 0/lMT?2ftMft31SfTof=o ^OteCD 

BB^saisSBBfli 2i=*i:fe. ftsaKo)$gs$ 

01 1 l^-f , CCT% SftSFLAGtftfiaH* 

taa.t>T>taftr*^P'y h LfctCDT'fc^o NE 
DL-1(D#SSTt^SOD1Ilf*lt a«f> 
^b^^Tl^^o 01 1CDU— >1. 3, 5. ft&lfli 
#B. at>f >ft0)gSl*3 > 5 > 7 > 1 T-* £ 

■J ^^tl^Do r f i n^T*ffl31^^Tt>'5>pI^ 
tt^fe^ (Niwa J., Ishigaki S. , Doyu M. , Suzuki 
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T. , Tanaka K. , Sobue G. A.. Novel centrosomal ring 
-finger protein, dorf in, mediates ubiquitin ligase 
activity. Biochem. Biophys. Res. Commun. 2001 Mar 
2; 281 (3) : 706-13) „ 
[0 12 7] NED-1 O^fiT. 3_t>^><b 

2, 4. 6, fc«fctf8«MB. ihf*^>ft(DSatt, 
CCT-4i4>6>8>2T*fcy. &g&0)&fc±O£& 
gikl&UfWkifilbZ. NEDL-114, SODI^lft 

i=»lt. MBBAPPfci*«ftysi<JLe**>fc 10 

[0 12 8] 

-i/3>*fcttPCRai^ffiffl"C?#. NEDL-lfifc 

^■©ae^x^ttjiatprttfcr*. 20 

t, H E C TStLtf* 'J W-ife** C fctfB&fri: 

SEQUENCE LISTING 
<110> Hisamitsu Pharmaceutical Co., Inc. 
&lt:120&gt: Novel gene NEDL-1 
<130> HMS952 



fetf"£>NEDL— 1 £ BaBBaBBftTOBlCtt 

<o HB> NEDL-U^APP, AICO^SOD 
1 (KBB) t«Sftffl-r*Cfc*<5t^a6b*tfco 

[0 12 9]^:, *£9ll::&«ttBli» Tttfifftttt 

»3fBftBraajwia**tTi*aN e d l — 1 se^ 
icA*T«*B-cfcy. sot c*i&a>aai=»^< 

B£?ftaEJ:yttS*NlfcB07fta>BEOTBi:& 

* 0 aae^ii. N-mycaew^fiHw* 

40>(::»LT. TrkAiWtBWcMflBB^t 

^Lrosstto)!!^ <a*-*-a-) fcftya*. ft 
ftfti^i*. *»aa>aa^p-^*^tt*»aa>^-f 
v-*at\x. fl8ffaauaa>*ftitK*i*fci*BKjfl 

*9ht«*U E£R»a-9->^;UA^bNEDL-lfi 
£T£L<liNEDL-1 *>/<*R$agU ^&0> 
BB*fH*3*. 

[0 13 0] 

[EBB] 



&lt:140&gt: JP 2001-254974 
&lt:14Ugt: 2001-8-24 
&lt:l60&gt: 4 

&lt:170> Patent I n Ver. 2.1 
&Jt;2l0&gt: 1 
<2ll&gt: 1585 
<212&gt: PRT 

<213> Artificial Sequence 
<220> 

&lt:223> Description of Artificial Sequence: synthetic 

polynucleotide 
<400> 1 

Met Ala Ser Pro Ser Arg Asn Ser Gin Ser Arg Arg Arg Cys Lys Glu 

15 10 15 

Pro Leu Arg Tyr Ser Tyr Asn Pro Asp Gin Phe His Asn Met Asp Leu 

20 25 30 

Arg Gly Gly Pro His Asp Gly Val Thr lie Pro Arg Ser Thr Ser Asp 

35 40 45 

Thr Asp Leu Val Thr Ser Asp Ser Arg Ser Thr Leu Met Val Ser Ser 
50 55 60 



Ser Tyr Tyr Ser lie Gly His Ser Gin Asp Leu Val Me His Trp Asp 
65 70 75 80 
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lie Lys Glu Glu Val Asp Ala Gly Asp Trp lie Gly Met Tyr Leu He 

85 90 95 

Asp Glu Val Leu Ser Glu Asn Phe Leu Asp Tyr Lys Asn Arg Gly Val 

100 105 110 

Asn Gly Ser His Arg Gly Gin Me lie Trp Lys lie Asp Ala Ser Ser 

115 120 125 

Tyr Phe Val Glu Pro Glu Thr Lys Me Cys Phe Lys Tyr Tyr His Gly 

130 135 140 

Val Ser Gly Ala Leu Arg Ala Thr Thr Pro Ser Val Thr Val Lys Asn 
145 150 155 160 

Ser Ala Ala Pro Me Phe Lys Ser Me Gly Ala Asp Glu Thr Val Gin 

165 170 175 

Gly Gin Gly Ser Arg Arg Leu Me Ser Phe Ser Leu Ser Asp Phe Gin 

180 185 190 

Ala Met Gly Leu Lys Lys Gly Met Phe Phe Asn Pro Asp Pro Tyr Leu 

195 200 205 

Lys Me Ser lie Gin Pro Gly Lys His Ser Me Phe Pro Ala Leu Pro 

210 215 220 

His His Gly Gin Glu Arg Arg Ser Lys Me Me Gly Asn Thr Val Asn 
225 230 235 240 

Pro Me Trp Gin Ala Glu Gin Phe Ser Phe Val Ser Leu Pro Thr Asp 

245 250 255 

Val Leu Glu He Glu Val Lys Asp Lys Phe Ala Lys Ser Arg Pro Me 

260 265 270 

Me Lys Arg Phe Leu Gly Lys Leu Ser Met Pro Val Gin Arg Leu Leu 

275 280 285 

Glu Arg His Ala lie Gly Asp Arg Val Val Ser Tyr Thr Leu Gly Arg 

290 295 300 

Arg Leu Pro Thr Asp His Val Ser Gly Gin Leu Gin Phe Arg Phe Glu 
305 310 315 320 

Me Thr Ser Ser lie His Pro Asp Asp Glu Glu He Ser Leu Ser Thr 

325 330 335 

Glu Pro Glu Ser Ala Gin lie Gin Asp Ser Pro Met Asn Asn Leu Met 

340 345 350 

Glu Ser Gly Ser Gly Glu Pro Arg Ser Glu Ala Pro Glu Ser Ser Glu 
355 360 365 



Ser Trp Lys Pro Glu Gin Leu Gly Glu Gly Ser Val Pro Asp Arg Pro 

370 375 380 

Gly Asn Gin Ser lie Glu Leu Ser Arg Pro Ala Glu Glu Ala Ala Val 
385 390 395 400 

lie Thr Glu Ala Gly Asp Gin Gly Met Val Ser Val Gly Pro Glu Gly 

405 410 415 

Ala Gly Glu Leu Leu Ala Gin Val Gin Lys Asp lie Gin Pro Ala Pro 

420 425 430 

Ser Ala Glu Glu Leu Ala Glu Gin Leu Asp Leu Gly Glu Glu Ala Ser 

435 440 445 

Ala Leu Leu Leu Glu Asp Gly Glu Ala Pro Ala Ser Thr Lys Glu Glu 

450 455 460 

Pro Leu Glu Glu Glu Ala Thr Thr Gin Ser Arg Ala Gly Arg Glu Glu 
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465 470 475 480 

Gtu Glu Lys Glu Gin Gtu Giu Glu Gly Asp Val Ser Thr Leu Glu Gin 

485 490 495 

Gly Glu Gly Arg Leu Gin Leu Arg Ala Ser Val Lys Arg Lys Ser Arg 

500 505 510 

Pro Cys Ser Leu Pro Val Ser Glu Leu Glu Thr Val Me Ala Ser Ala 
515 520 525 

Cys Gly Asp Pro Glu Thr Pro Arg Thr His Tyr lie Arg lie His Thr 

530 535 540 

Leu Leu His Ser Met Pro Ser Ala Gin Gly Gly Ser Ala Ala Glu Glu 
545 550 555 560 

Glu Asp Gly Ala Glu Glu Glu Ser Thr Leu Lys Asp Ser Ser Glu Lys 

565 570 575 

Asp Gly Leu Ser Glu Val Asp Thr Val Ala Ala Asp Pro Ser Ala Leu 

580 585 590 

Glu Glu Asp Arg Glu Glu Pro Glu Gly Ala Thr Pro Gly Thr Ala His 

595 600 605 

Pro Gly His Ser Gly Gly His Phe Pro Ser Leu Ala Asn Gly Ala Ala 

610 615 620 

Gin Asp Gly Asp Thr His Pro Ser Thr Gly Ser Glu Ser Asp Ser Ser 
625 630 635 640 

Pro Arg Gin Gly Gly Asp His Ser Cys Glu Gly Cys Asp Ala Ser Cys 

645 650 655 

Cys Ser Pro Ser Cys Tyr Ser Ser Ser Cys Tyr Ser Thr Ser Cys Tyr 

660 665 670 

Ser Ser Ser Cys Tyr Ser Ala Ser Cys Tyr Ser Pro Ser Cys Tyr Asn 

675 680 685 

Gly Asn Arg Phe Ala Ser His Thr Arg Phe Ser Ser Val Asp Ser Ala 

690 695 700 

Lys lie Ser Glu Ser Thr Val Phe Ser Ser Gin Asp Asp Glu Glu Glu 
705 710 715 720 

Glu Asn Ser Ala Phe Glu Ser Val Pro Asp Ser Met Gin Ser Pro Glu 

725 730 735 

Leu Asp Pro Glu Ser Thr Asn Gly Ala Gly Pro Trp Gin Asp Glu Leu 

740 745 750 

Ala Ala Pro Ser Gly His Val Glu Arg Ser Pro Glu Gly Leu Glu Ser 

755 760 765 

Pro Val Ala Gly Pro Ser Asn Arg Arg Glu Gly Glu Cys Pro lie Leu 

770 775 780 

His Asn Ser Gin Pro Val Ser Gin Leu Pro Ser Leu Arg Pro Glu His 
785 790 795 800 

His His Tyr Pro Thr I le Asp Glu Pro Leu Pro Pro Asn Trp Glu Ala 

805 810 815 

Arg He Asp Ser His Gly Arg Val Phe Tyr Val Asp His Val Asn Arg 
820 825 830 



Thr Thr Thr Trp Gin Arg Pro Thr Ala Ala Ala Thr Pro Asp Gly Met 

835 840 845 

Arg Arg Ser Gly Ser Me Gin Gin Met Glu Gin Leu Asn Arg Arg Tyr 
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850 855 860 

Gin Asn Me Gin Arg Thr He Ala Thr Glu Arg Ser Glu Glu Asp Ser 
865 870 875 880 

Gly Ser Gin Ser Cys Glu Gin Ala Pro Ala Gly Giy Gly Gly Gly Gly 

885 890 895 

Gly Ser Asp Ser Glu Ala Glu Ser Ser Gin Ser Ser Leu Asp Leu Arg 

900 905 910 

Arg Glu Gly Ser Leu Ser Pro Val Asn Ser Gin Lys Me Thr Leu Leu 

915 920 925 

Leu Gin Ser Pro Ala Val Lys Phe Me Thr Asn Pro Glu Phe Phe Thr 

930 935 940 

Val Leu His Ala Asn Tyr Ser Ala Tyr Arg Val Phe Thr Ser Ser Thr 
945 950 955 960 

Cys Leu Lys His Met Me Leu Lys Val Arg Arg Asp Ala Arg Asn Phe 

965 970 975 

Glu Arg Tyr Gin His Asn Arg Asp Leu Val Asn Phe Me Asn Met Phe 
980 985 990 



Ala Asp Thr Arg Leu Glu Leu Pro Arg Gly Trp Glu I le Lys Thr Asp 

995 1000 1005 

Gin Gin Gly Lys Ser Phe Phe Val Asp His Asn Ser Arg Ala Thr Thr 

1010 1015 1020 

Phe He Asp Pro Arg Me Pro Leu Gin Asn Gly Arg Leu Pro Asn His 
1025 1030 1035 1040 

Leu Thr His Arg Gin His Leu Gin Arg Leu Arg Ser Tyr Ser Ala Gly 

1045 1050 1055 

Glu Ala Ser Glu Val Ser Arg Asn Arg Gly Ala Ser Leu Leu Ala Arg 

1060 1065 1070 

Pro Gly His Ser Leu Val Ala Ala Me Arg Ser Gin His Gin His Glu 

1075 1080 1085 

Ser Leu Pro Leu Ala Tyr Asn Asp Lys Me Val Ala Phe Leu Arg Gin 

1090 1095 1100 

Pro Asn lie Phe Glu Met Leu Gin Glu Arg Gin Pro Ser Leu Ala Arg 
1105 1110 1115 1120 

Asn His Thr Leu Arg Glu Lys Me His Tyr Me Arg Thr Glu Gly Asn 

1125 1130 1135 

His Gly Leu Glu Lys Leu Ser Cys Asp Ala Asp Leu Val He Leu Leu 

1140 1145 1150 

Ser Leu Phe Glu Glu Glu Me Met Ser Tyr Val Pro Leu Gin Ala Ala 

1155 1160 1165 

Phe His Pro Gly Tyr Ser Phe Ser Pro Arg Cys Ser Pro Cys Ser Ser 

1170 1175 1180 

Pro Gin Asn Ser Pro Gly Leu Gin Arg Ala Ser Ala Arg Ala Pro Ser 
1185 1190 1195 1200 

Pro Tyr Arg Arg Asp Phe Glu Ala Lys Leu Arg Asn Phe Tyr Arg Lys 

1205 1210 1215 

Leu Glu Ala Lys Gly Phe Gly Gin Gly Pro Gly Lys He Lys Leu lie 

1220 1225 1230 

He Arg Arg Asp His Leu Leu Glu Gly Thr Phe Asn Gin Val Met Ala 
1235 1240 1245 
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Tyr Ser Arg Lys Glu Leu Gin Arg Asn Lys Leu Tyr Val Thr Phe Val 

1250 1255 1260 

G ly Glu Glu Gly Leu Asp Tyr Ser Gly Pro Ser Arg Glu Phe Phe Phe 

1265 1270 1275 1280 

Leu Leu Ser Gin Glu Leu Phe Asn Pro Tyr Tyr Gly Leu Phe Glu Tyr 

1285 1290 1295 



Ser Ala Asn Asp Thr Tyr Thr Val Gin lie Ser Pro Met Ser Ala Phe 

1300 1305 1310 

Val Glu Asn His Leu Glu Trp Phe Arg Phe Ser Gly Arg He Leu Gly 

1315 1320 1325 

Leu Ala Leu lie His Gin Tyr Leu Leu Asp Ala Phe Phe Thr Arg Pro 

1330 1335 1340 

Phe Tyr Lys Ala Leu Leu Arg Leu Pro Cys Asp Leu Ser Asp Leu Glu 
1345 1350 1355 1360 

Tyr Leu Asp Glu Glu Phe His Gin Ser Leu Gin Trp Met Lys Asp Asn 

1365 1370 1375 

Asn lie Thr Asp lie Leu Asp Leu Thr Phe Thr Val Asn Glu Glu Val 

1380 1385 1390 

Phe Gly Gin Val Thr Glu Arg Glu Leu Lys Ser Gly Gly Ala Asn Thr 

1395 1400 1405 

Gin Val Thr Glu Lys Asn Lys Lys Glu Tyr lie Glu Arg Met Val Lys 

1410 1415 1420 

Trp Arg Val Glu Arg Gly Val Val Gin Gin Thr Glu Ala Leu Val Arg 
1425 1430 1435 1440 

Gly Phe Tyr Glu Val Val Asp Ser Arg Leu Val Ser Val Phe Asp Ala 
1445 1450 1455 



Arg Glu Leu Glu Leu Val lie Ala Gly Thr Ala Glu lie Asp Leu Asn 

1460 1465 1470 

Asp Trp Arg Asn Asn Thr Glu Tyr Arg Gly Gly Tyr His Asp Gly His 

1475 1480 1485 

Leu Val He Arg Trp Phe Trp Ala Ala Val Glu Arg Phe Asn Asn Glu 

1490 1495 1500 

Gin Arg Leu Arg Leu Leu Gin Phe Val Thr Gly Thr Ser Ser Val Pro 
1505 1510 1515 1520 

Tyr Glu Gly Phe Ala Ala Leu Arg Gly Ser Asn Gly Leu Arg Arg Phe 

1525 1530 1535 

Cys He Glu Lys Trp Gly Lys lie Thr Ser Leu Pro Arg Ala His Thr 

1540 1545 1550 

Cys Phe Asn Arg Leu Asp Leu Pro Pro Tyr Pro Ser Tyr Ser Met Leu 

1555 1560 1565 

Tyr Glu Lys Leu Leu Thr Ala Val Glu Glu Thr Ser Thr Phe Gly Leu 
1570 1575 1580 

Glu 
1585 



&lt:210&gt: 2 
<211> 6200 
<212> DNA 
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& 1 1 : 21 3&g~t : Artificial Sequence 
&lt:220&gt: 

& 1 1 : 223&fft : Description of Artificial Sequence: synthet ic 

polynucleotide 
&lt:400> 2 

ggtttttagg cctggccgcc atggcgtctc cttctagaaa ctcccagagc cgacgccggt 60 
gcaaggagcc gctccgatac agctacaacc ccgaccagtt ccacaacatg gacctcaggg 120 
gcggccccca cgatggcgtc accattcccc gctccaccag cgacactgac ctggtcacct 180 
cggacagccg ctccacgctc atggtcagca gctcctacta ttccatcggg cactctcagg 240 
acctggtcat ccactgggac ataaaggagg aagtggacgc tggggactgg attggcatgt 300 
acctcattga tgaggtcttg tccgaaaact ttctggacta taaaaaccgt ggagtcaatg 360 
gttctcatcg gggccagatc atctggaaga tcgatgccag ctcgtacttt gtggaacctg 420 
aaactaagat ctgcttcaaa tactaccatg gagtgagtgg ggccctgcga gcaaccaccc 480 
ccagtgtcac ggtcaaaaac tcggcagctc ctatttttaa aagcattggt gctgatgaga 540 
ccgtccaagg acaaggaagt cggaggctga tcagcttctc tctctcagat ttccaagcca 600 
tggggttgaa gaaagggatg tttttcaacc cagaccctta tctgaagatt tccattcagc 660 
ctgggaaaca cagcatcttc cccgccctcc ctcaccatgg acaggagagg agatccaaga 720 
tcataggcaa caccgtgaac cccatctggc aggccgagca attcagtttt gtgtccttgc 780 
ccactgacgt gctggaaatt gaggtgaagg acaagtttgc caagagccgc cccatcatca 840 
agcgcttctt gggaaagctg tcgatgcccg ttcaaagact cctggagaga cacgccatag 900 
gggatagggt ggtcagctac acacttggcc gcaggcttcc aacagatcat gtgagtggac 960 
agctgcaatt ccgatttgag atcacttcct ccatccaccc agatgatgag gagatttccc 1020 
tgagtaccga gcctgagtca gcccaaattc aggacagccc catgaacaac ctgatggaaa 1080 
gcggcagtgg ggaacctcgg tctgaggcac cagagtcctc tgagagctgg aagccagagc 1140 
agctgggtga gggcagtgtc cccgatcgtc cagggaacca aagcatagag ctttccagac 1200 
cagctgagga agcagcagtc atcacggagg caggagacca gggcatggtc tctgtgggac 1260 
ctgaaggggc tggggagctc ctggcccagg tgcaaaagga catccagcct gcccccagtg 1320 
cagaagagct ggccgagcag ctggacctgg gtgaggaggc atcagcactg ctgctggaag 1380 
acggtgaagc cccagccagc accaaggagg agcccttgga ggaggaagca acgacccaga 1440 
gccgggctgg aagggaagaa gaggagaagg agcaggagga ggagggagat gtgtccaccc 1500 
tggagcaggg agagggcagg ctgcagctgc gggcctcggt gaagagaaaa agcaggccct 1560 
gctccttgcc tgtgtccgag ctggagacgg tgatcgcgtc agcctgcggg gaccccgaga 1620 
ccccgcggac acactacatc cgcatccaca ccctgctgca cagcatgccc tccgcccagg 1680 
gcggcagcgc ggcagaggag gaggacggcg cggaggagga gtccaccctc aaggactcct 1740 
cggagaagga tgggctcagc gaggtggaca cggtggccgc tgacccgtct gccctggaag 1800 
aggacagaga agagcccgag ggggctactc caggcacggc gcaccctggc cactccgggg 1860 
gccacttccc cagcctggcc aatggcgcgg cccaggatgg cgacacgcac cccagcaccg 1920 
ggagcgagag cgactccagc cccaggcaag gcggggacca cagttgcgag ggctgtgacg 1980 
cgtcctgctg cagcccctcg tgctacagct cctcgtgcta cagcacgtcc tgctacagca 2040 
gctcgtgcta cagcgcctcg tgctacagcc cctcctgcta caacggcaac aggttcgcca 2100 
gccacacgcg cttctcctcc gtggacagcg ccaagatctc cgagagcacg gtcttctcct 2160 
cgcaagacga cgaggaggag gagaacagcg cgttcgagtc ggtacccgac tccatgcaga 2220 
gccctgagct ggacccggag tccacgaacg gcgctgggcc gtggcaagac gagctggccg 2280 
cccctagcgg gcacgtggaa agaagcccgg aaggtctgga atcccccgtg gcaggtccaa 2340 
gcaatcggag agaaggtgaa tgtcctatac tccataattc ccagccagta agccagcttc 2400 
cttccctgag gcctgaacat catcactacc caacaatcga tgagcctctt ccaccaaact 2460 
gggaagctcg aattgacagc cacgggcggg tcttttatgt ggaccacgtg aaccgcacaa 2520 
ccacctggca gcgtccgacg gcagcagcca ccccggatgg catgcggaga tcggggtcca 2580 
tccagcagat ggagcaactc aacaggcggt atcaaaacat tcagcgaacc attgcaacag 2640 
agaggtccga agaagattct ggcagccaaa gctgcgagca agccccagca ggaggaggcg 2700 
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gaggtggagg gagtgactca gaagccgaat cttcccagtc cagcttagat ctaaggagag 2760 
aggggtcact ttctccagtg aactcacaaa aaatcacctt gctgctgcag tccccagcgg 2820 
tcaagttcat caccaacccc gagttcttca ctgtgctaca tgccaattat agtgcctacc 2880 
gagtcttcac cagtagcacc tgcttaaagc acatgattct gaaagtccga cgggatgctc 2940 
gcaattttga acgctaccag cacaaccggg acttggtgaa tttcatcaac atgttcgcag 3000 
acactcggct ggaactgccc cggggctggg agatcaaaac ggaccagcag ggaaagtctt 3060 
ttttcgtgga ccacaacagt cgagctacca ctttcattga cccccgaatc cctcttcaga 3120 
acggtcgtct tcccaatcat ctaactcacc gacagcacct ccagaggctc cgaagttaca 3180 
gcgctggaga ggcctcagaa gtttctagaa acagaggagc ctctttactg gccaggccag 3240 
gacacagctt agtagctgct attcgaagcc aacatcaaca tgagtcattg ccactggcat 3300 
ataatgacaa gattgtggca tttcttcgcc agccaaacat ttttgaaatg ctgcaagagc 3360 
gtcagccaag cttagcaaga aaccacacac tcagggagaa aatccattac attcggactg 3420 
agggtaatca cgggcttgag aagttgtcct gtgatgcgga tctggtcatt ttgctgagtc 3480 
tctttgaaga agagattatg tcctacgtcc ccctgcaggc tgccttccac cctgggtata 3540 
gcttctctcc ccgctgttca ccctgttctt cacctcagaa ctccccaggt ttacagagag 3600 
ccagtgcaag agccccttcc ccctaccgaa gagactttga ggccaagctc cgcaatttct 3660 
acagaaaact ggaagccaaa ggatttggtc agggtccggg gaaaattaag ctcattattc 3720 
gccgggatca tttgttggag ggaaccttca atcaggtgat ggcctattcg cggaaagagc 3780 
tccagcgaaa caagctctac gtcacctttg ttggagagga gggcctggac tacagtggcc 3840 
cctcgcggga gttcttcttc cttctgtctc aggagctctt caacccttac tatggactct 3900 
ttgagtactc ggcaaatgat acttacacgg tgcagatcag ccccatgtcc gcatttgtag 3960 
aaaaccatct tgagtggttc aggtttagcg gtcgcatcct gggtctggct ctgatccatc 4020 
agtaccttct tgacgctttc ttcacgaggc ccttctacaa ggcactcctg agactgccct 4080 
gtgatttgag tgacctggaa tatttggatg aggaattcca ccagagtttg cagtggatga 4140 
aggacaacaa catcacagac atcttagacc tcactttcac tgttaatgaa gaggtttttg 4200 
gacaggtcac ggaaagggag ttgaagtctg gaggagccaa cacacaggtg acggagaaaa 4260 
acaagaagga gtacatcgag cgcatggtga agtggcgggt ggagcgcggc gtggtacagc 4320 
agaccgaggc gctggtgcgc ggcttctacg aggttgtaga ctcgaggctg gtgtccgtgt 4380 
ttgatgccag ggagctggag ctggtgatag ctggcaccgc ggaaatcgac ctaaatgact 4440 
ggcggaataa cactgagtac cggggaggtt accacgatgg gcatcttgtg atccgctggt 4500 
tctgggctgc ggtggagcgc ttcaataatg agcagaggct gagattactg cagtttgtca 4560 
cgggaacatc cagcgtgccc tacgaaggct tcgcagccct ccgtgggagc aatgggcttc 4620 
ggcgcttctg catagagaaa tgggggaaaa ttacttctct ccccagggca cacacatgct 4680 
tcaaccgact ggatcttcca ccgtatccct cgtactccat gttgtatgaa aagctgttaa 4740 
cagcagtaga ggaaaccagc acctttggac ttgagtgagg acatggaacc tcgcctgaca 4800 
ttttcctggc cagtgacatc acccttcctg ggatgatccc cttttccctt tcccttaatc 4860 
aactctcctt tgattttggt attccatgat ttttattttc aaaccaaatc aggattgaca 4920 
aaagctgtgc atgaagaact gccttcttct aagatctaac cttcaggctt ctctcctctg 4980 
ttttcaatga actgctagcc tgtatgcaat attaaaaaac agctgtctca aggtctgtgt 5040 
atatctccac atacctccat tactaacaat gaaatatgaa tgcaagttaa gctacacttg 5100 
accaaatggt aataaatgtt tacttccatt tctatcattg aagggaaaat gtgagcatta 5160 
agcactccag gctttcatat gcccatgtct tctgagcaga gccaccattt tttataattt 5220 
ctaataacca actccagaac taggagctga tcaactcttt gttttcctct ccatctactt 5280 
ttccctgtgc ataatatcca tccaaaggac aacagtggca aagctgaaat ttttatacat 5340 
tcaactcatg attcacatgt ggcatcagtc ccatcagccg gaactagcct agacatacgg 5400 
tgcaaatatg acacttctaa cgattaacaa cagcaagaaa acacctgctg ctgatgcaat 5460 
gcaatgcatc ccaatggttg tggggattgt gggctcaact caagagaagt ttaggagggg 5520 
gagcatccct agtgaatact cacaccacaa gaaggacaaa cttgtgcaca tgtccaagaa 5580 
agaaagcttc ttgattgagg tagcatgaag gatgaggctt cagcccccat tgtcttatgt 5640 
agaatgtggc aatgccaact ggagaaaggg aagaaggaca tattaccttg gtttgaatcc 5700 
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ctgagttctg tactgttctg ttttgtttag 
aaatgtgtag atgataccat gacttttgtt 
aaaccctttt tttaaaactt tgatattttt 
aatcatggag ttcaagttcc tttgcattcg 
cagagagtga tggtgcttgt tagggatcaa 
gtaatcctcc tggggcagaa acataacacc 
atatccagtt tcttttagca ttcagtgaaa 
aaaacagctg caggctccaa agacagccta 
ccataatggt aaaaaaaaaa 



tctagccaca gttcttcaca aaggaaaaaa 5760 
aaagccatga cttttgtttg cttggcagac 5820 
ttttcacatt ttttttcctt ttcctttctt 5880 
attgtccatc gggaccacac taggaagctg 5940 
gggcaacata gtacttctcc ttcacccata 6000 
ccaaaggcac gttgatttgt atcaaaataa 6060 
acatatctca gaaaacttca tgttgtcaga 6120 
acctctcaac tacatttgaa ataaacccaa 6180 

6200 
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